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Executive Summary 

As provided in Executive Order 12580 and the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP), the U.S. Coast Guard (USCG) is acting as the lead 
agency in implementing a Non-Time-Critical Removal Action under the Comprehensive 
Environmental Response, Compensation and Liability Act (CERCLA) at the Old Station 
Ludington (Site) located in Ludington, Michigan. The removal action vjas conducted, 
and this Removal Action Completion Report was prepared, utilizing other supporting 
documents, including the Engineering Evaluation/Cost Analysis, the project-specific 
Quality Assurance Project Plan, the Quality Assurance Project Plan Addendum, and 
the Removal Action Work Plan. 

The removal action was conducted in accordance with the United States 
Environmental Protection Agency (USEPA) Guidance for Conducting Non-Time-
Critical Removal Actions under CERCUK (1993) to address soil impacted by lead 
above Site-specific removal action objectives (RAOs) associated w\h the historical 
application and weathering of lead-based paint on the building exterior. The primary 
objective of the removal action was to protect public health and welfare and the 
environment, thereby facilitating the transfer of the Site from the federal inventory to 
the City of Ludington. The anticipated future use ofthe Site is recreational (e.g., park or 
museum). The USCG selected a Site-specific RAO for lead in soil of 400 milligrams 
per kilogram (mg/kg). The RAO of 400 mg/kg is based on the recommended screening 
levels for lead in soil for residential land use provided in the Revised Interim Soil Lead 
Guidance for CERCLA Sites and Resource Conservation and Recovery Act (RCRA) 
Corrective Action Facilities and the Michigan Department of Environmental Quality 
(MDEQ) soil Direct Contact criterion for residential land use (Part 201 ofthe Michigan 
Natural Resources and Environmental Protection Act (NREPA), Public Act 451,as 
amended, [Part 201]). 

Between 2001 and 2008, site assessments, Investigations, and a Cultural Resources 
Survey were conducted at the Site. According to the Commonwealth Cultural 
Resources Group, Inc. Phase I Cultural Resource Assessment, Ludington Life Saving 
Station, Mason County, h/lichigan, the first Life Saving Station was constructed in 1873 
and replaced by the current Old Station Building in 1934. According to the URS Group, 
Inc. Final Ptiase I Environmental Site Assessment (ESA), USCG Station Ludington, 
tJlictiigan, the Old Station Building included offices, a galley, a mess deck, and berthing 
rooms. According to USCG personnel, the USCG put up vinyl siding on the Old Station 
Building in 1985. Following the construction ofthe new Station Building in 2004, the 
Old Station Building has been used for storage of miscellaneous equipment. 
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The City of Ludington contracted Otwell Mawby, P.C. to prepare a Phase I ESA at the 
Site in 2007 in support of their due diligence prior to transfer of the Site from the federal 
government, which is expected to occur upon completion ofthe removal site evaluation 
and soil removal action. The Phase I ESA indicated that a former 300-gallon waste oil 
underground storage tank (UST) adjacent to the Old Station Building was removed 
from the Site. Two floor drains were also identified on the lower level of the Old Station 
Building. A lead-paint survey was recommended due to the age of the building. 

A Phase II ESA was conducted in July 2008 by Otwell Mawby and included a soil and 
groundwater investigation to further evaluate the UST area and floor drains. Results of 
this investigation indicated that soil or groundwater samples collected for analyses of 
volatile organic compounds, semi-volatile organic compounds, and the Michigan 10 
metals did not contain concentrations of these constituents above generic Michigan 
Department of Environmental Quality (MDEQ) cleanup criteria or statewide default 
background levels at the Site. 

The USCG contracted a geophysical survey ofthe Site in August 2008 to identify any 
potential remaining USTs or UST components. The results of that survey indicated no 
evidence of buried USTs or residual piping or UST system components, which is 
consistent with the information in the Phase I ESA included in the EE/CA for Old 
Station Ludington. 

In August 2008, the USCG performed Site characterization sampling in accordance 
with the Site-specific Quality Assurance Project Plan (QAPP) and Field Sampling Plan 
(FSP) to determine if impacts to soil and groundwater were present at the Site related 
to historical use of lead-based exterior building paint. Soil lead impacts were identified 
as a result of historical application and subsequent weathering of lead-based paint on 
the exterior of the Old Station Building. No other sources of contamination have been 
identified at the Site. 

An EE/CA and a RAWP were prepared to summarize results of the Site 
characterization and the plan for removal action. The EE/CA and RAWP were made 
available for public comment between May 1, 2009 and June 12, 2009, and the 
documents were provided to the MDEQ for review and comment. No comments were 
received from the public. The MDEQ provided a letter indicating the RAWP was 
acceptable and appropriate and complies with the State of Michigan regulations. Prior 
to implementing the soil removal, a QAPP Addendum was prepared to document a 
change in laboratory method for lead analysis from Flame Atomic Absorption (USEPA 
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Method 7420) to Inductively Coupled Plasma (ICP) (USEPA Method 6010) for soil and 
iCP-Mass Spectrometry (USEPA Method 6020A) for groundwater. 

Soil removal activities took place July 20 through 24, 2009. Near-surface soils were 
removed to depths ranging from 12 inches to 24 inches below ground surface (bgs). 
Soil samples were collected from the excavation bottoms and sidewalls for field 
screening using a portable x-ray fluorescence (XRF) analyzer as described in the 
RAWP. If lead concentrations greater than 300 mg/kg were observed during field 
screening, additional soil was removed in that area and another sample was collected 
for field screening. If XRF analyzer readings indicated lead concentrations less than 
300 mg/kg, then soil removal activities ceased in that area, and a confirmation sample 
was collected for laboratory analysis. 

Approximately 39.4 tons of nonhazardous lead-impacted soil were excavated and 
transported to the Allied Waste Landfill in Manistee, Michigan for disposal. Restoration 
activities took place August 4 and 5, 2009. The excavations were backfilled with sand 
and topsoil and either seeded with grass seed and covered with straw mat or covered 
with landscaping fabric and decorative rock to restore the areas to pre-excavation 
condition. Laboratory analytical results for the removal confirmation samples were all 
below the RAO of 400 mg/kg. Soil impacted with lead concentrations above the RAO 
of 400 mg/kg has been removed from the Site. Therefore, additional removal action is 
not warranted. 

Groundwater samples were collected on a quarterly basis as described in the EE/CA in 
August 2008, November 2008, February 2009, and May 2009. Groundwater samples 
were submitted for laboratory analysis of total and dissolved lead in accordance with 
the QAPP and QAPP Addendum. All groundwater analytical results were below the 
groundwater screening level of 4 micrograms per liter ((jg/L) presented in the EE/CA. 
No evidence of soil impacts affecting groundwater has been observed at the Site. 
Therefore, the USCG intends to abandon the three monitoring wells upon completion 
of the project. 
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1. Introduction 

This Removal Action Completion Report (RACR) was prepared by ARCADIS on behalf 
of the United States Coast Guard (USCG) for the eastern portion of the USCG Station 
Ludington, known as Old Station Ludington (Site), located in Ludington, Michigan (see 
Figure 1). The Site Is located along the north side of the Pere Marquette River in 
Ludington, Michigan (see Figure 1). The portion of USCG Station Ludington to be 
transferred to the City of Ludington includes the Old Station Building and landscaped 
area to the east ofthe Old Station Building (see Figure 2). The Site occupies a portion 
of Section 16, Township 18 North (T18N), Range 18 West (R18W), in the city of 
Ludington, in Mason County, Michigan. The federal government currently owns the 
Site, which encompasses approximately 0.38 acres of land. 

The active Station Ludington is located on the adjacent property to the west of the Site 
and includes the new Station Building, a shop/engineering building, and a boat slip 
along the Pere Marquette River. 

The removal action completed for the Site included the excavation and disposal of 
lead-impacted near-surface soils associated with historical use of lead-based paint on 
the exterior of the Old Station Building. The removal action was conducted in 
accordance with the United States Environmental Protection Agency (USEPA) 
Guidance for Conducting Non-Time-Critical Removal Actions under CERCLA 
(Comprehensive Environmental Response, Compensation and Liability Act; 1993). The 
primary objective of the removal action was to protect public health and welfare and the 
environment, thereby facilitating the transfer ofthe Site from the federal inventory to 
the City of Ludington. The anticipated future use ofthe Site is recreational (e.g., park or 
museum). The USCG selected a Site-specific removal action objective (RAO) for lead 
In soil of 400 milligrams per kilogram (mg/kg). The RAO of 400 mg/kg Is based on the 
recommended screening levels for lead in soil for residential land use provided in the 
Revised Interim Soil Lead Guidance for CERCLA Sites and Resource Conservation 
and Recovery Act (RCRA) Corrective Action Facilities (United States Environmental 
Protection Agency 1994) and the Michigan Department of Environmental Quality 
(MDEQ) soil Direct Contact criterion for residential land use (Part 201 of the Michigan 
Natural Resources and Environmental Protection Act (NREPA), Public Act 451, as 
amended, [Part 201]). 
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1.1 Background 

The first Life Saving Station was constructed in 1873 and replaced by the current Old 
Station Building in 1934 (Commonwealth Cultural Resources Group Inc. 2008). The 
Old Station Building included offices, a galley, a mess deck, and berthing rooms. The 
Engineering Building (Shop) was built to the west ofthe Site between 1972 and 1981. 
According to USCG personnel, the USCG put up vinyl siding on the Old Station 
Building in 1985. Following the construction ofthe new Station Building in 2004, the 
Old Station Building has been used for storage of miscellaneous equipment (URS 
Group Inc. 2001). The Station's primary responsibility is to provide search and rescue 
operations, covering an operational area of approximately 35 nautical miles of coastline 
encompassing 1,050 square miles (United States Coast Guard 2008). 

A Phase 1 environmental site assessment (ESA) was conducted by URS Group Inc. 
(URS) on the Site and on the parcel of land to the west of the Site that is also owned 
by the USCG. The results are presented in the Final Phase 1 Environmental Site 
Assessment dated February 20, 2001 (URS Group Inc. 2001). The report identified two 
possible USTs on the land to the west ofthe Site owned by USCG based on historical 
documentation. 

A second Phase I ESA focusing on the portion of the property to be transferred to the 
City of Ludington was prepared by Otwell Mawby, PC. for the City of Ludington. 
Results of the Phase 1 are presented in the Ptiase I Environmental Site Assessment 
dated April 30, 2007 (Otwell Mawby, P.C. 2007). The Phase 1 identified a former waste 
oil underground storage tank (UST) adjacent to the Old Station Building to the west, as 
well as the possibility of impacts related to a floor drain where boats had been kept 
inside the Old Station Building and the potential for asbestos and lead-based paint 
based on the age of the buildings. A copy of the Phase 1 ESA was included in the 
Engineering Evaluation/Cost Analysis (EE/CA) for Old Station Ludington (ARCADIS 
U.S., Inc. 2009a). 

A Phase II ESA was performed by Otwell Mawby for the City of Ludington in July 2008. 
During the Phase 11 ESA, soil borings and temporary monitoring wells were placed 
near the former waste oil UST along the west side of the Old Station Building and near 
the floor drains in the garage. Two soil and groundwater samples were collected near 
the floor drains, and one soil sample and groundwater sample were collected from the 
area surrounding the former waste oil UST. Results of the Phase 11 ESA are presented 
in the Phase 11 Environmental Site Assessment dated July 28, 2008 (Otwell Mawby, 
P.C. 2008). Results ofthe Phase II ESA indicated that soil and groundwater samples 
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collected for analyses of volatile organic compounds (VOCs), semi-volatile organic 
compounds (SVOCs), and the Michigan 10 metals did not contain concentrations 
above generic MDEQ cleanup criteria or statewide default background levels at the 
Site. A copy of the Phase II ESA was included in the EE/CA for Old Station Ludington 
(ARCADIS U.S., Inc. 2009a). 

A geophysical investigation was performed in August 2008 by Geosphere, Inc. The 
survey investigated the Site, as well as the active USCG Station west ofthe Site, for 
potential buried tanks, piping, and other potential sources of contamination. Results of 
the geophysical survey are presented in the EE/CA (ARCADIS U.S., Inc. 2009a). The 
survey located several anomalous structures in the area immediately south of the Shop 
(west of the Site). The anomalies were interpreted as old concrete footings for potential 
former aboveground tanks or gravel backfill from old excavations. No evidence of 
buried tanks or drums was identified on the Site or the adjacent active Station 
Ludington in the areas surveyed. A copy of the geophysical survey report was 
included in the EE/CA for Old Station Ludington (ARCADIS U.S., Inc. 2009a). 

In accordance with Section 106 ofthe National Historic Preservation Act (NHPA), a 
Cultural Resources Survey was performed prior to initiating Site evaluation and 
removal action work at the Site. The Cultural Resources Assessment was performed in 
July 2008 by Commonwealth Cultural Resources Group (CCRG) and included an 
archeological field investigation, shovel tests, an aboveground assessment of the Old 
Station Building, and a historical literature and records review. CCRG concluded that 
the Site does not warrant recommendation for listing in the National Register of Historic 
Places (NRHP), nor does the Site contain any significant archaeological materials. 
Results ofthe assessment were submitted to the Michigan State Historic Preservation 
Officer (SHPO) on September 25, 2008. The USCG subsequently received a letter 
from the SHPO dated January 15, 2009 stating that the proposed removal activities 
would not adversely affect the Old Station Ludington and that the USCG is in 
compliance with Section 106 of the NHPA. Results of the Cultural Resources Survey 
and evaluation by the SHPO are described in detail in the EE/CA (ARCADIS U.S., Inc. 
2009a). 

In August 2008, soil and groundwater sampling were performed at the Site to assess 
potential impacts related to lead-based paint. The assessment included the collection 
of 115 soil samples for field screening and 68 soil samples for laboratory analysis and 
the installation of three monitoring wells for the collection of quarteriy groundwater 
samples. The results of this investigation are discussed in detail in the EE/CA 
(ARCADIS U.S., Inc. 2009a). The results of this investigation indicated areas of near-
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surface soil impacts above the RAO adjacent to the Old Station Building and in the 
grassy lawn area east ofthe building. No groundwater lead impacts were observed. 

In April 2009, an EE/CA was prepared for the Site summarizing the results of 
investigation activities performed to date and evaluating potential alternatives for 
addressing the lead impacts identified in soil. The EE/CA Identified applicable or 
relevant and appropriate requirements (ARARs) and to be considered (TBC) guidance, 
as required under Section 121 (d) of CERCLA, as amended by the 1986 Superfund 
Amendments and Reauthorization Act (SARA) and Section 300.400(g) of the National 
Oil and Hazardous Substances Pollution Contingency Plan (NCP). The USCG solicited 
input from the MDEQ in evaluating potential state ARARs In a letter dated September 
25, 2008. A response from the MDEQ regarding ARARs was not received. Both 
federal and state statutes and regulations were considered in the analysis of potential 
ARARs. The ARARs evaluation process is described in detail in the EE/CA (ARCADIS 
U.S., Inc. 2009a). A summary of ARARs and TBC guidance identified for the Site is 
presented in Table 1. 

The EE/CA identified removal of the impacted soil as the most effective, 
implementable, and cost-effective action for the Site, and a Removal Action Work Plan 
(RAWP) was prepared for the Site (ARCADIS U.S., Inc. 2009b). The RAWP described 
the plan for implementing removal action activities and provided standard operating 
procedures (SOPs) for the field activities. A Quality Assurance Project Plan (QAPP) 
Addendum (ARCADIS U.S., Inc. 2009c) was also prepared to document the change in 
laboratory analytical method for lead analysis from Flame Atomic Absorption (USEPA 
Method 7420) to Inductively Coupled Plasma (ICP) (USEPA Method 6010) for soil and 
ICP-Mass Spectrometry (USEPA Method 6020A) for groundwater. The soil removal 
and Site restoration activities were conducted in July and August 2009. 

1.2 Chronology of Events 

The following is a brief chronology of events associated with the Site activities. 

• February 2001; USCG conducted Phase I Environmental Site Assessment (URS 
Group Inc. 2001). 

• April 2007: City of Ludington conducted Phase 1 Environmental Site Assessment 
(Otwell Mawby, PC. 2007). 
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• July 2008: City of Ludington conducted Phase II Environmental Site Assessment 
(Otwell Mawby, PC. 2008). 

• August 1, 2008: USCG Submitted draft Quality Assurance Project Plan and Field 
Sampling Plan to USEPA for review (ARCADIS U.S., Inc. 2008a; 2008b). 

• August 8, 2008: Quality Assurance Project Plan and Field Sampling Plan finalized 
(ARCADIS U.S., Inc. 2008c; 2008d). 

• August 2008: USCG performed additional Site characterization soil sampling, 
monitoring well Installation and groundwater sampling activities. 

• February 11, 2009: USCG Submitted draft Engineering Evaluation/Cost Analysis to 
USEPA for review (ARCADIS U.S., Inc. 2009d). 

• March 17, 2009: USCG Submitted draft Removal Action Work Plan to USEPA for 
review (ARCADIS U.S., Inc. 2009e). 

• April 3, 2009: Engineering Evaluation/Cost Analysis and Removal Action Work 
Plan finalized (ARCADIS U.S., Inc. 2009a; and 2009b, respectively). 

• May 1, 2009: Engineering Evaluation/Cost Analysis and Removal Action Work 
Plan made available for public review and comment. 

• June 2, 2009: Quality Assurance Project Plan Addendum finalized (ARCADIS 
U.S., Inc. 2009c). 

• June 12, 2009: Public comment period ended; no public comments received by the 
USCG. 

• July 20, 2009 through August 5, 2009: USCG performed soil removal action, 
removal confirmation sampling, and Site restoration activities. 

1.3 Public participation and Response to Comments 

In accordance with the NCP, a Public Notice (Appendix A) was provided by the USCG 
announcing that the EE/CA and RAWP for the proposed removal action at the Old 
Station Ludington were available for public review and comment for a period of 30 
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days. The purpose of the public participation requirement of the NCP is to promote 
active communication between the communities affected by the release at the Site and 
the USCG. Copies ofthe EE/CA and RAWP were placed at Mason County District 
Library and the City of Ludington City Hall. An electronic copy of the documents was 
also posted on the City of Ludington website. A public notice of availability for review 
and comment was posted in the Ludington Daily News from May 1, 2009 through May 
9, 2009. The EE/CA and RAWP were left available for review and comment for two 
additional weeks beyond the proposed 30 day comment period to allow for any late 
comments, and the comment period was closed June 12, 2009. A copy of the EE/CA 
and RAWP were also submitted to the MDEQ for review and comment. 

Comments were received from the MDEQ in a letter dated May 21, 2009 (Appendix A). 
In that letter, the MDEQ indicated that following a review of the RAWP the plan was 
considered acceptable and appropriate and complied with State of Michigan 
regulations. The USCG received no comments from the community during the public 
comment period. Therefore, consistent with provisions (Title 40 Code of Federal 
Regulations 300.415) ofthe NCP, the USCG proceeded with implementing the 
removal action as planned. 

2. Removal Action Activities 

The removal action was conducted in accordance with the USEPA's Guidance for 
Conducting Non-Time Critical Removal Actions under CERCLA (1993). The primary 
objective of the removal action was to protect public health and welfare and the 
environment, thereby facilitating the transfer of the Site from the federal inventory to 
the City of Ludington for recreational use (e.g., park or museum). As discussed in the 
EE/CA and RAWP, the USCG selected an RAO of 400 mg/kg for lead in soil at the 
Site. Soil removal activities took place at the Site from July 20 through 24, 2009, and 
Site restoration was performed on August 4 and 5, 2009. 

2.1 Pre-Removal Action Activities 

2.1.1 Site Access 

No permits or applications were necessary prior to commencing removal action 
activities. No access agreements were obtained because the federal government is the 
current owner ofthe Site, and removal activities were not expected to encroach on 
adjacent properties. 
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Portions of the removal action took place proximal to a City of Ludington manhole. The 
City of Ludington received a copy of the EE/CA and the RAWP for their files before the 
removal action was implemented. ARCADIS contacted Mr. Jon Kortge ofthe Ludington 
Utilities and Maintenance Department on June 24, 2009 regarding the soil removal 
activities near the City of Ludington manhole. Mr. Kortge said the planned activities 
would not be a problem for the City of Ludington. 

A portion of the large excavation east of the Old Station Building did extend onto the 
adjacent Starboard Tack Condominium property east of the Site (see Figure 3). 
Representatives of the Condominium Association were notified, and the soil removal 
and restoration activities were discussed with the representatives of the Condominium 
Association and residents on-site. No additional actions were determined to be 
necessary. 

2.1.2 Site Preparation 

Prior to beginning the soil removal activities, the extent of each excavation was 
measured and marked with stakes and survey tape. The work zone was identified and 
fenced off with construction safety fencing, as well as a staging area for vehicles and 
equipment. Soil erosion control measures were installed, including silt fence and filter 
fabric in manholes according to the Soil Erosion and Sedimentation Control (SESC) 
Plan provided in the RAWP (ARCADIS U.S., Inc. 2009b). The staging of equipment 
and roll-off boxes was discussed with the removal subcontractor, and a plan for loading 
the roll-off boxes with the excavated soil was established. Figure 3 depicts the work 
zone, staging areas, equipment travel paths, and soil erosion controls. 

2.1.2.1 Utility Clearance 

Miss Dig was contacted by the removal subcontractor K&D Industries, Inc. of Midland, 
Michigan, and utilities were marked prior to arrival at the Site. Site plans obtained from 
the USCG were reviewed to determine the potential for utilities at the Site to be 
affected by the soil removal. A geophysical survey was performed in August 2008 by 
Geosphere. The survey investigated the Site, as well as the active USCG Station west 
of the Site, for potential buried tanks and piping and other utilities. No additional 
obstructions, piping, or utilities were identified within the proposed removal areas by 
the geophysical survey beyond the utilities that had already been identified. 

An active communication line was identified within the excavation limits immediately 
adjacent to the northeastern corner ofthe building and marked by the utility company 
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(see Figure 3 [Excavation 1]). To avoid damage to the utilities or to the building, hand 
digging was performed in this area to locate the known utilities. Following an encounter 
with two unmarked plastic conduits, an emergency relocate was called into Miss Dig. 
Utility company representatives arrived on-site and confirmed that the lines 
encountered were no longer active. The unmarked conduits were also observed inside 
the Old Station Building and appeared to be abandoned. Addifional electrical and 
communication lines were identified in Excavation 5 at the southwestern corner of the 
building. This area was excavated using shovels, and no damage to the utilities 
occurred. Several additional unknown communications lines were also discovered 
direct-buried within the grassy area just below the turf east of the building during the 
excavations. Neither the USCG nor utility company personnel were aware of the 
cables, but it was determined they were out-of-service installations. These cables were 
removed if needed to complete the excavation, or placed back in the excavation if they 
could be worked around. One of the communications lines was observed to be running 
through the hollow log discovered in Excavafion 4. A similar hollow log was identified in 
Excavafion 5 with several electrical cables and communications lines running through 
the log (refer to Secfion 2.2.2). These ufilities were left in place at the bottom of 
Excavafion 5. A record of the ufility location procedures was maintained by ARCADIS, 
the oversight contractor, for the project files. 

2.1.2.2 Historic Preservation 

In accordance with Secfion 106 of the NHPA, the USCG contracted the completion of a 
Cultural Resources Survey for the Site and submitted the associated report and plans 
for the soil removal action to the SHPO. Results of the Cultural Resource Survey 
indicated that the proposed activities would have no effect on significant cultural or 
historic resources. The associated report and plans for the removal action were 
submitted to the SHPO for review on September 25, 2008 to determine if the planned 
soil removal acfivities could affect culturally or historically significant resources, if 
present at the Site. 

The USCG subsequenfiy received a letter from the SHPO dated January 15, 2009 
stafing that the proposed removal activifies would not adversely affect the Old Station 
Ludington and that the USCG is in compliance with Section 106 ofthe NHPA. Results 
ofthe Cultural Resources Survey and evaluation by the SHPO are described in detail 
in the EE/CA (ARCADIS U.S., Inc. 2009a). 
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2.1.2.3 Endangered Species Assessment 

The Site consists of the Old Station Building, a small grassy lawn area east of the 
building, and landscaped areas. The remainder ofthe Site is covered by pavement 
(e.g., driveways, sidewalks, and concrete pier) (see Figure 2). Due to the lack of 
suitable habitat at the Site, the USCG determined that removal acfion activifies were 
not likely to adversely affect threatened or endangered species or habitat. Further, the 
soil removal action primarily included areas adjacent to the building, with minor 
disturbance ofthe lawn area east ofthe building. Therefore, the removal action was not 
considered likely to adversely affect threatened or endangered species. 

2.1.2.4 Soil Erosion and Sedimentation Control 

Because the Site is proximal to the Pere Marquette River, an SESC Plan was prepared 
In accordance with Part 91 ofthe Michigan NREPA. The SESC Plan and SESC 
measures are consistent with guidance provided in the 2005 MDEQ Water Bureau Soil 
Erosion and Sedimentation Control Program, Soil Erosion and Sedimentation Training 
Manual (2005). Soil erosion and sedimentation control measures were installed at the 
Site as detailed in the SESC Plan. The SESC Plan is included in Appendix A of the 
RAWP (ARCADIS U.S., Inc. 2009b). 

Soil erosion and sedimentation control applied at the Site included installation of silt 
fencing along the edge of the Site/work zone to prevent erosion and transport of 
eroded soil and the installation of filter fabric in on-site and nearby storm drains and 
manholes (see Figure 3). Straw mats were also installed over the disturbed areas 
following restorafion with topsoil and grass seed to prevent runoff of the topsoil while 
the grass is established. 

Removal activities were completed in a way that minimized the potential for erosion 
and transport of soil from the removal areas to the adjacent surface-water bodies or 
nearby storm drains and manholes. During the soil excavafion, the contractor 
excavated the impacted soil and placed the soil direcfiy into the skid-steer bucket, 
which was then dumped Into lined roll-off boxes, eliminating the need for stockpiling of 
impacted soils. 

All SESC measures were maintained throughout the removal action in accordance with 
the SESC Plan. Prior to demobilizing, the SESC measures were removed in the 
locafions where restoration of the site was complete. Silt fence was removed from the 
southwestern corner of the building because the area is covered with decorative rock. 
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and no vegetafion is needed. Once the remaining areas of the Site were stabilized with 
grass cover, the remaining temporary SESC measures were removed on October 15, 
2009. 

2.1.3 Site Restriction and Security 

It was anticipated that throughout the removal activities pedestrians would be present 
along the public sidewalk located south of the work zone along the Pere Marquette 
River and on the condominium property located to the east of the Site. During the soil 
removal acfivities, construction safety fencing was placed around the work zone and 
was successful at separating bystanders and pedestrians from the work area (see 
Figure 3). The construcfion safety fencing was removed following the Site restoration 
acfivities. 

2.2 Soil Removal 

Excavafion and removal of the lead-impacted soil was conducted at the Old Stafion 
Ludington (see Figure 3) from July 20 through 24, 2009. The soil removal activities 
were performed by K&D, and oversight was provided by ARCADIS. Site photographs 
documenting the soil removal are included in Appendix B. 

The proposed excavation consisted of five separate excavation areas shown on Figure 
4. Three ofthe excavation areas (Excavafions 1, 2, and 5) were immediately adjacent 
to the building - two east of the building and one south of the building. The two other 
excavations (Excavations 3 and 4) were located in the lawn to the east ofthe building. 

The target removal depth was 12 inches below ground surface (bgs) for all five 
excavations. Over-excavation based on field-screening results was performed at two 
locations. The eastern half of Excavation 1 was extended to 18 inches bgs to locate 
and clear the communicafion conduits identified in this area. The northeastern portion 
of Excavafion 1 was extended laterally approximately 6 inches beneath the sidewalk 
because a field-screened sidewall sample indicated concentrations of lead above the 
RAO. The southern portion of Excavafion 4 was extended laterally to the east 
approximately 2 feet and vertically an addifional 12 inches because field-screened 
sidewall and bottom samples indicated concentrations of lead above the RAO (see 
Figure 4). The total excavated depth in this area was 24 inches. The remaining 
excavations were all completed to 12 inches bgs within the proposed limits. The final 
excavation extents and depths are shown on Figure 4. The soil removed from the five 
separate excavations had a total area of approximately 655 square feet (ft̂ ) and 
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weighed approximately 39.4 tons based on weight tickets received from the waste 
disposal contractor. The weight tickets are included in Appendix C. 

The soil profile encountered during the excavafion activifies generally consisted of 
sand to sandy loam. Excavafion activifies adjacent to the building were conducted 
using hand shovels to expose and locate utilities in the areas where ufilities were 
present or potentially present and to prevent damage to the building. A mini excavator 
was used in the excavation at the northeastern corner ofthe building following the 
location of the ufilities and in the two excavations in the lawn to the east of the building. 
Hand-dug soil was shoveled direcfiy into the skid-steer bucket. Soil dug with the mini 
excavator was transferred from the excavator bucket to the skid-steer bucket at the 
excavafion location. Plasfic sheefing was placed under the skid-steer to prevent spilling 
impacted soil onto unimpacted areas. The skid-steer then tranfserred the soil to the 
lined roll-off boxes staged on-site (see Figure 3). 

Soil samples were collected in accordance with standard operating procedures (SOPs) 
included in Appendix D. Soil samples were collected from the excavations for field 
screening as described in the RAWP. Sidewall samples were collected at a depth of 
approximately 6 inches bgs. Bottom samples were collected from the excavation 
bottoms (i.e., 12 inches and 24 inches bgs). If the x-ray fluorescence (XRF) instrument 
readings indicated lead concentrations were less than 300 mg/kg, then soil removal 
acfivities ceased in that area, and a confirmafion sample was collected for laboratory 
analysis. If the XRF instrument readings exceeded 300 mg/kg, additional soil was 
removed, and subsequent samples were collected for additional field screening. The 
field screening results are discussed further in Secfion 2.2.1. 

Approximately 39.4 tons of nonhazardous lead-impacted soil was excavated from the 
Site and transported to the Allied Waste Landfill in Manistee, Michigan for disposal. All 
excavated material was stored and transported in three roll-off boxes. The first roll-off 
box was removed from the Site and transported to the disposal facility on August 18, 
2009, the second on August 24, 2009, and the third on August 27, 2009. Details 
regarding the transport and disposal ofthe wastes are discussed in Section 2.2.3. 

2.2.1 Field Screening Results 

During the soil removal activities, field screening of soil samples that exceeded 300 
mg/kg and were subsequenfiy excavated ranged from 314 ± 6 mg/kg to 2,122 ± 20 
mg/kg. Field screening results for final confirmafion soil samples ranged from 10 ± 2 
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mg/kg to 261 ± 4 mg/kg. Excavation soil sample field screening results are presented 
in Table 2, and sample locations are depicted on Figure 4. 

During the removal activifies, the field screening results for excavation areas 
Excavafion 2, Excavation 3, and Excavafion 5 were all below 300 mg/kg, and 
confirmafion soil samples were collected for laboratory analysis in accordance with the 
RAWP (ARCADIS U.S., Inc, 2009b). 

On the northeastern side of Excavafion 1 along the west side of the sidewalk, field 
screening indicated a lead concentration of 844 ± 10 mg/kg in Sample SLRC010008. A 
soil sample was collected on the opposite (east) side of the sidewalk, and field 
screening indicated a lead concentrafion of 137 ± 4 mg/kg in sample SLRC010009. 
Additional field screening Samples SLRC00010010 and SLRC00010011 were 
collected to define the exceedances ofthe RAO laterally. Field screening results of the 
addifional samples were all below 300 mg/kg (see Figure 4). Based on the additional 
field screening samples, it was determined that the exceedance of the RAO at 
SLRC0100008 was limited in extent and could likely be removed without compromising 
the sidewalk or leaving impacts in place. Six inches of addifional soil was removed 
beneath the west side ofthe sidewalk, and field screening of Sample SLRC010012 
(collected beneath sidewalk) indicated a lead concentration of 82 ± 4 mg/kg. A 
confirmation sample was collected for laboratory analysis from this location. 

On the southeastern portion of Excavation 4 field screening of the bottom Sample 
SLRC040009 collected at 12 inches bgs indicated a lead concentration of 314 ± 6 
mg/kg, and the southeastern sidewall Sample SLRC040003 indicated a lead 
concentrafion of 2,122 ± 20 mg/kg. The area was over-excavated to a total depth of 24 
inches bgs, and an additional 2 feet of soil were removed to the east. A piece of metal 
approximately 6 inches in diameter was unearthed in this area, removed, and disposed 
with the impacted soil. Field screening ofthe subsequent bottom Sample 
SLRC040011 indicated a lead concentration of 24 ± 2 mg/kg, and the sidewall Sample 
SLRC040010 indicated a lead concentration of 50 ± 3 mg/kg. Confirmation samples 
were collected for laboratory analysis from these locafions (see Figure 4). 

The accuracy and reproducibility of the XRF field-screening results were assessed by 
comparison to laboratory analytical results and field XRF duplicates. The lead 
concentrafions measured with the XRF and the total lead laboratory analytical results 
correlated well, with a correlation coefficient of 0.87 (Appendix E). Field duplicate soil 
samples were collected for at least one in ten samples for field screening with the XRF. 
All duplicate samples field screened except for one were within 15 percent of the 
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original soil sample measured. Additionally, the measurement error for the XRF was 
low, generally between ± 2 mg/kg and ±10 mg/kg with one excepfion. Sample 
SLRC040003 indicated a lead concentration of 2,122 ± 20 mg/kg. This area was 
excavated and the soils removed as described above. The low XRF measurement 
error was achieved through thorough homogenizafion of the samples and extended x-
ray beam fime. 

2.2.2 Cultural Artifacts 

During the excavation activities, general refuse-type materials were unearthed, logged, 
and given to the USCG. The materials found included mulfiple rusty nails and broken 
pieces of porcelain that appeared to have been plates, broken glass, and fragments of 
clay tile. Addifionally, two hollow logs were found, one in the lawn area to the east of 
the building in Excavafion 4 and one in the northern portion of Excavation 5. Both logs 
were approximately 6 inches in diameter. Sections of the log in Excavation 4 were 
removed during excavation; the location ofthe log was noted; and the log sections 
were given to the USCG for inspection. The log secfions were subsequenfiy placed 
inside the Old Station Building for storage. The log encountered in Excavafion 5 
contained a number of wires and was left in place. Documentafion, including 
photographs and a map showing the locations ofthe logs encountered, was sent by 
the USCG to the SHPO in a letter dated October 15, 2009. 

2.2.3 Soil Transport and Disposal Management 

The impacted soil was directly loaded into roll-off boxes during the removal action to 
eliminate the need for stockpiling soils. Three 20-yard capacity roll-off boxes of 
nonhazardous soils were transported by K&D to the Allied Waste Landfill in Manistee, 
Michigan for disposal. The roll-off boxes were removed from the Site and transported 
to the disposal facility on August 18, 2009; August 24, 2009; and August 27, 2009. The 
trucks followed a prescribed transportation route to the disposal facility. 

The USCG reviewed, approved, and signed all waste profiles and manifests prior to 
shipping the soil from the Site in accordance with Resources Conservation and 
Recovery Act (RCRA) and Department of Transportafion (DOT) regulations. The 
oversight contractor, K&D, obtained weight tickets and manifests from each truckload 
of nonhazardous soil transported from the Site to the landfill. Copies of all transport 
and disposal documentation are provided in Appendix C and will be kept on file by the 
USCG. 
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2.2.4 Shoring and Dewatering 

The maximum depth of the excavations was 2 feet bgs and did not extend below the 
groundwater table, which is approximately 5 feet bgs. Therefore, shoring and 
dewatering was not necessary during the excavafion. 

2.2.5 Health and Safety 

Health and safety activities were conducted in accordance with the Health and Safety 
Plan (HASP) included In the RAWP. Prior to beginning work, the on-site contractors 
reviewed and signed the Site-specific HASP. ARCADIS conducted daily Tailgate 
Health and Safety Meefings with on-site personnel, and the meetings were 
documented on Daily Tailgate Safety Briefing Forms. 

Air monitoring with a personal dust monitor (PDM) as described in the RAWP was 
performed throughout the enfire soil removal action because of the toxicity of lead dust. 
Air quality was monitored in the work zone and at designated monitoring stations at the 
perimeter of the site. The perimeter monitoring stations were selected based on the 
primary wind direction during the removal action. During the removal acfivities, the air 
monitoring action level of 0.050 milligrams per cubic meter (mg/m^) identified in the 
HASP was exceeded within the work zone several fimes because of the dry sandy 
condifions. Work was immediately stopped each fime, and dust suppression measures 
were implemented as described in the RAWP. Clean water was obtained by hose from 
the Old Station building, and the excavation areas were sprayed lightly with clean 
water as needed to minimize dust emissions. The dust supression was effecfive at 
minimizing dust emissions and keeping the dust concentration in the work zone below 
the action level. The action level was not exceeded at any of the air monitoring stations 
at the perimeter of the work zone during the removal activifies. 

2.3 Confirmation Soil Sampling Results 

2.3.1 Soil Sample Results 

As prescribed in Section 2.2 ofthe RAWP, a total of 32 removal confirmation soil 
samples were collected from the excavated area. The samples were submitted to 
TestAmerica In Watertown, Wisconsin and analyzed for fine- and coarse-fraction lead 
by USEPA Method 6010 in accordance with the QAPP (ARCADIS U.S., Inc. 2008c) 
and QAPP Addendum (ARCADIS U.S., Inc. 2009c). The laboratory analytical results 
for total lead in final removal confirmation sidewall and bottom samples ranged from 10 
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mg/kg to 261 mg/kg. None ofthe removal confirmation samples contained reported 
concentrafions of lead above the RAO of 400 mg/kg in the individual fine or coarse 
fracfions or in the calculated total lead result based on the representative weight of the 
two fracfions. Therefore, addifional excavation was not necessary. The laboratory 
analytical report is included in Appendix F and results are summarized in Table 2. 

Two samples of backfill material (one from the backfill sand and one from the topsoil) 
were collected, submitted to TestAmerica and analyzed for total lead. Both backfill 
samples were composite samples collected from three discrete locations within the 
backfill piles placed at the Site prior to backfilling the excavations. The backfill samples 
exhibited total lead concentrations of 3.1 mg/kg (sand) and 8.6 mg/kg (topsoil). The 
laboratory analytical report is provided in Appendix F. 

The methods and procedures for collecting and analyzing soil samples were followed 
as oufiined in the QAPP (ARCADIS U.S., Inc. 2008c), QAPP Addendum (ARCADIS 
U.S., Inc. 2009c) and RAWP (ARCADIS U.S., Inc. 2009b). In addition to the 
confirmafion samples collected, quality assurance/quality control (QA/QC) samples 
were collected, including three blind duplicates, three equipment blanks, and two 
matrix spike/matrix spike duplicates (MS/MSDs), and submitted to TestAmerica for 
analysis in accordance with the QAPP (ARCADIS U.S., Inc. 2008c) and QAPP 
Addendum (ARCADIS U.S., Inc. 2009c). 

2.3.2 Data Validation 

The laboratory analytical reports were reviewed and validated in accordance with the 
QAPP and QAPP Addendum for the Old Station Ludington removal action, the USEPA 
Contract Laboratory Program National Functional Guidelines for Inorganic Data 
Review/ (2002) and Region II SOPs that apply to USEPA Method 6010 and 6020A, 
laboratory control limits, and professional judgment. As oufiined in the QAPP 
(ARCADIS U.S., Inc. 2008c), Level 111 analytical reporting was requested for all removal 
confirmafion samples, and a Level III validation was performed on the removal 
confirmafion results. The laboratory's overall system performance and data quality 
were acceptable and within the guidelines specified in the analytical method. The data 
validation reports (DVRs) are included in Appendix F. 

2.4 Decontamination Procedures 

Equipment that came into contact with the Impacted soil was decontaminated 
according to the SOP for decontaminafion provided in the RAWP (ARCADIS U.S., Inc. 
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2009b). Excavafion equipment buckets and fires were brushed down, and the residual 
soil was collected and placed in the lined roll-off boxes for disposal. The stainless-steel 
spoon used to collect soil samples was decontaminated using sprayer bottles of 
detergent solution and disfilled water. 

2.5 Site Restoration 

Expedited laboratory analysis was performed on the confirmafion samples to ensure 
that addifional excavation was not needed prior to complefing the on-site removal 
acfion activities. Restoration of the excavated areas at the Site occurred on August 4 
and 5, 2009. The excavations were backfilled with sand from the bottom of the 
excavafion to approximately 3 inches bgs. Prior to the backfilling of Excavation 1, the 
cracked conduits were repaired with schedule 40 polyvinyl chloride pipe. 

In Excavafion 1, Excavafion 3, and Excavation 4, the remaining 3 inches was backfilled 
with topsoil, then grass seed was spread, and straw mats were placed on the surface 
to prevent erosion. These areas were watered inifially prior to demobilizing from the 
Site, and USCG personnel have continued active watering of the grass. The silt fence 
and filter fabric were removed from this area on October 15, 2009. 

In Excavafion 2 and Excavafion 5, landscape fabric and decorafive landscaping rock 
were used to restore the areas to previous conditions. The silt fence was removed from 
this area upon completion of the restoration as no vegetative cover was needed. Photo 
documentation of site restoration acfivities is included in Appendix B. 

2.6 Site Survey 

On July 24, 2009 following soil removal acfivities, the final excavation limits (lateral 
extent and depth) were surveyed by licensed surveyors Nordlund and Associates of 
Ludington, Michigan using traditional survey techniques according to procedures 
defined in the RAWP. At the request of USCG, the eastern and western boundaries of 
the property containing both the current Station Building and the Old Stafion Building 
were also surveyed and marked. The surveyed excavation limits and property lines 
were used to update the Site plan and are depicted on Figure 4. 

Following the survey of the Site, it was noted that a portion of Excavafion 4 extended 
onto the neighboring Starboard Tack Condominiums property east of the Site. 
Representatives of the Condominium Association were contacted following the survey 
and discussed the excavation and plan for restoration with USCG on-site. The area of 
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excavafion on the Starboard Tack Condominiums property was restored to pre-
excavation condition as described in Section 2.5. 

2.7 Groundwater Sampling 

Three groundwater monitoring wells were installed in August 2008 during Site 
characterization activities based on the placement criteria presented in the Field 
Sampling Plan (FSP) (ARCADIS U.S., Inc. 2008d). Monitoring wells were designated 
MW-01, MW-02, and MW-03 (see Figure 5). The location for Monitoring Well MW-01 
was selected for obtaining a background sample, and Monitoring Wells MW-02 and 
MW-03 were located downgradient of the impacted areas. The monitoring wells were 
installed using hollow-stem augers, screened from 3 to 8 feet bgs, and developed 
according to procedures described in the FSP. Monitoring Wells MW-01, MW-02, and 
MW-03 were sampled quarteriy for one year as described in the FSP (ARCADIS U.S., 
Inc. 2008d) and EE/CA (ARCADIS U.S., Inc. 2009a). 

2.7.1 Groundwater Sample Collection 

Quarteriy groundwater sampling events were conducted in August 2008, November 
2008, February 2009, and May 2009. The groundwater samples were collected for 
laboratory analysis using a peristaltic pump under low-flow purging and sampling 
conditions as described in the procedures defined in the FSP (ARCADIS U.S., Inc. 
2008d) and QAPP (ARCADIS U.S., Inc. 2008c). Dissolved lead samples were field 
filtered and preserved at the fime of sample collection. Samples were submitted for 
laboratory analysis of total and dissolved lead according to USEPA Method 6020A in 
accordance with the QAPP Addendum (ARCADIS U.S., Inc. 2009c). 

As described in the QAPP (ARCADIS U.S., Inc. 2008c) and QAPP Addendum 
(ARCADIS U.S., Inc. 2009c), duplicate samples equipment blanks and matrix 
spike/matrix spike duplicate samples were collected and submitted to the laboratory for 
analysis. 

2.7.2 Groundwater Sample Results 

Groundwater sample results are presented in Table 3 and presented on Figure 5. 
None ofthe groundwater samples collected during the quarteriy sampling events 
contained concentrations of total or dissolved lead above the groundwater screening 
level of 4 micrograms per liter (pg/L) defined in the EE/CA (ARCADIS U.S., Inc. 
2009a). The August 2008 groundwater sampling results were presented in the EE/CA 
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(ARCADIS U.S., Inc. 2009a). Groundwater analytical results for the November 2008, 
February 2009 and May 2009 sampling were submitted for Level 111 data validation 
according to the QAPP (ARCADIS U.S., Inc. 2008c). Laboratory reports and DVRs are 
included in Appendix F. 

2.7.3 Monitoring Well Abandonment 

Because no groundwater impacts were reported at the Site, the monitoring wells 
installed during the Site characterization activifies will be abandoned and documented 
in accordance with State requirements upon complefion of the project. The well casing 
and concrete pad will be removed and bentonite chips will be used to backfill the holes. 
The surface will be finished with topsoil and grass seed. 

3. Conclusions 

Lead-impacted soil resulfing from the historical applicafion and subsequent weathering 
of lead-based exterior paint was encountered in the near-surface soils around the 
structure at the Old Station Ludington. A removal action was conducted in accordance 
with the USEPA's Guidance for Conducting Non-Time-Critical Removal Actions under 
CERCLA (1993). The primary objecfive of the removal acfion was to protect public 
health and welfare and the environment, thereby facilitating the transfer of the 
remaining property from the federal inventory to the City of Ludington. An RAO of 400 
mg/kg was selected for the Site, and this RAO is protective of the anticipated future 
land use (e.g., park or museum). The soil removal activifies took place from July 20 
through 24, 2009, and Site restoration acfivities took place on August 4 and 5, 2009. 

Approximately 39.4 tons of nonhazardous lead-impacted soil were excavated from the 
Site and transported in lined roll-off boxes to the Allied Waste Landfill in Manistee, 
Michigan for disposal. Soil samples were collected from the excavations' bottoms and 
sidewalls for laboratory analysis of fine- and coarse-fraction lead. Laboratory analytical 
results of the soil samples indicated lead concentrations were below the RAO in all of 
the confirmation samples. The excavafions were then backfilled and either seeded and 
covered with a straw mat to prevent erosion or covered with landscaping fabric and 
rock. 

The USCG, acfing as the lead agency and in compliance with the NCP and CERCLA 
120 (h), has achieved the RAO as outlined and set forth in the EE/CA and RAWP for 
the Old Station Ludington. The current and anticipated future use of this property is 
recreafional (e.g., park or museam). The achieved RAO is protective of public health 
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and welfare and the environment for this anticipated land use. Therefore, the Site is 
suitable for transfer based on compliance with the above CERCLA requirements. 
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Table 1a. Federal and State Chemical-Specific Applicable or Relevant and Appropriate Requirements and To Be Considered Guidance, U.S. Coast Guard, Old Station Ludington, Ludington, Michigan. 

1 Const i tuent of Concem 
and Media 

i Lead in Soil 

1 Lead in Air 

Authority 

iFederal Regulatory 
Requirement and/or Criteria 

IFederal Advisories, 
Guidance, and Training 
Material 

State Requirements and/or 
Criteria 

State Advisories, Guidance, 
and Training Material 

Federal Regulatory 
Requirement and/or Criteria 

Federal Advisories, 
Guidance, and Training 
Material 

State Regulatory 
Requirement and/or Criteria 

State Advisories and 1 
Guidance 

Act 

NA 

NA 

Natural Resources Environmental and 
Protection Act of 1994, Public Act 451 as 

amended (NREPA) 

NA 

NA 

Clean Air Act (CAA) 

None 

NA 

None 1 

1 Statute, Regulation, Administrative Code, or 
Guidance Document 

NA 

[Revised Interim Soil Lead Guidance for 
Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA) Sites and 
Resource Conservation and Recovery Act (RCRA) 
Corrective Action Facilities, OSWER Directive 
#9355.4-12 (United States Environmental Protection 
Agency 1994) 
OSWER Directive 9355.4-12 

Clarification to the 1994 Revised Interim Soil Lead 
Guidance for CERCLA SHes and RCRA Corrective 
Action Facilities, OSWER Directive 9200.4-
!27P(United States Environmental Protection Agency 
1998) 
Clarification Memo 

Michigan Compiled Law 324, Part 201, Michigan 
Administrative Code (MAC) Rules 299.5706, 

299.5707, 299.5718 through 299.5726, 299.5732, 
299.5746. 299.5748, 299.5750, and 299.5752 

MAC Rules for Part 201 

Michigan Department of Environmental Quality 
(MDEQ) Remediation and Redevelopment Divisions 
(RRD) Operational Memorandum Number 1 (Pan 201 
Cleanup Criteria) 

MDEO RRD Op Memo 1 
MDEQ RRD Operational Memorandum Number 2 
(Part 201 Sampling and Analysis Guidance) 

MDEQ RRD Op Memo 2 

42 USC 7409 

42 u s e 7409 

40 CFR 50.12 and Appendix G to Part 50 
40 CFR 50.12 
Appendix G to Pari 50 

None 

Michigan Air Pollution Control Rules Part 2. Air Use 
Approval Exemptions R336.1290 

Pan 2 Air Use Approval Exemptions 

None 1 

Status 

1 NA 

1 To Be Considered 

Relevant and Appropriate* 

To Be Considered* 

To Be Considered* 

Applicable 

None 

Applicable* 

None 

Synopsis of Requirement, Criteria, or Guidance 

1 Because the site is intended for recreational use, there are no Applicable or Relevant and Appropriate Criteria. 1 

[These documents are non-promulgated guidance to be used as guidelines for evaluating site investigation data. Describes how to develop site-specific | 
Preliminary Remediation Goals (PRGs) at CERCLA Sites and Media Cleanup Standards (MCSs) at RCRA Corrective Action facilities for residential land use. 
They describe a plan for soil lead cleanup at CERCLA sites and RCRA Corrective Action facilities that have multiple sources of lead. The recommended 
Screening Level for Lead in Soil is 400 milligrams per kilogram (mg/kg) for generic residential land use (assumes bare soil in child's play area as the exposure 
scenario). 

These are promulgated statues and rules associated with cleanup crKeria. See Tables 2 and 3 in the MAC Rules for Generic Criteria and Screening Levels for| 
each land use category. Generic Criteria for Lead in soil are: 

• Residential and Commercial I, Commercial 111, and Commercial IV = 400 mg/kg 
• Recreational = NA (use Rule 299.5732 for site-specific criterion calculatton) 
• Commercial 11 = 900 mg/kg 
• Drinking Water Protection = 700 mg/kg 
• Groundwater/Suriace-Water Intertace Protection = Varies depending on pH and hardness of receiving water (see footnote G in R299.5750) 

Alternatively, development of a site-specific limited criterion for lead is allowed by Rule 299.5732 and is calculated based on site-specific exposure pathway 
evaluation, exposure controls measures, and land-use considerations. 

This document is a non-promulgated memorandum prepared by the MDEQ to provide guidance on satisfying the cleanup criteria requirements under NREPA 
Part 201; it defines land-use categories and provides updated and interim cleanup criteria and screening levels. The attachments to the operational 
memorandum provide technical support documentation for the chemical physical data and algorithms used to calculate the criteria. 

This document is a non-promulgated memorandum prepared by the MDEQ to provide guidance on target detection limits and designated analytical methods: 1 
soil leaching methods; sample preservation; sampling, handling, and holding times; and the collection of samples for comparison to generic Criteria 

These rules establish emissions limits for lead and describe test methods and procedures to determine emissions. The national primary and secondary 1 
ambient air quality standards for lead and its compounds, measured as elemental lead by a reference method based on Appendix G to 40 CFR 50, or by an 
equivalent method, are 1.5 micrograms per cubic meter (pg/m'), maximum arithmetic mean averaged over a calendar quarter. 

None 1 

Establishes exemption from permit to install for emission units with limited emissions. Establishes thresholds and limits by pollutant type and recordkeeping 1 
requirements. 

None 

See notes on page 2. 
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Table 1a. Federal and State Chemical-Specific Applicable or Relevant and Appropriate Requirements and To Be Considered Guidance, U.S. Coast Guard, Old Station Ludington, Ludington, Michigan. 

Consti tuent of Concem 
and Media 

Authority Act 
Statute, Regulation, Administrative Code, or 

Guidance Document 
Status Synopsis of Requirement, Criteria, or Guidance 

Lead in Water Federal Regulatory 
Requirement and/or Criteria 

Federal Advisories, 
Guidance, and Training 
Material 

State Regulatory 
Requirement 

State Advisories, Guidance, 
and Training Material 

NA NA Groundwater is not impacted above any Applicable or Relevant and Appropriate Criteria. 

NA NA NA Groundwater is not impacted above any Applicable or Relevant and Appropriate Criteria. 

NREPA, Act 451 of 1994 Michigan Compiled Lavre Chapter 324, Part 201 

MAC Rules, Groundwater Cleanup Criteria 
R299.5706, R299.5708, R299.5709, R299.5710. 
R299.5712, R299.5716, R299.5730, R299.5732, and 
R299.5744 

MAC Pan 201 Rules 

NA Groundwater and surface water are not impacted above any Applicable or Relevant and Appropriate Criteria. 

NA MAC Rules Water Resources Protection (Part 31, 
Section 324.3109) 
MAC Part 31 Rules 

NA Groundwater and surface water are not impacted above any Applicable or Relevant and Appropriate Criteria. 

NA 

NA 

RRD Operational Memorandum Number 1 (Part 201 
Cleanup Criteria) 

MDEQ RRD Op Memo ' 

NA Groundwater and surface water are not impacted above any Applicable or Relevant and Appropriate Criteria. 

NA 

MDEQ RRD Operational Memorandum Number 2 
(Part 201 Sampling and Analysis Guidance) 

MDEQ RRD Op Memo 2 

NA Groundwater and surface vrater are not impacted above any Applicable or Relevant and Appropriate Criteria. 

MDEQ RRD Operational Memorandum Number 5 
(Pan 201 Groundwater/Surface-Water Palhvray 
Criteria) 

MDEQ RRD Op Memo 5 

Groundwater and surface water are not impacted above any Applicable or Relevant and Appropriate Criteria. 

Notes: 
TBD To Be Determined, 
NA Not Applicable. 
• The USCG solicited Applicable or Relevant and Appropriate Requirements (ARARs) from the State of Michigan in a letter dated September 25, 2008. A response from 

the MDEQ has not been received. 
Potential State of Michigan ARARs and To Be Considered (TBCs) have been evaluated based on professional judgment consistent with other Sites in Michigan, where similar removal actions 

have been performed. 
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Table 1b. Location-Specific Applicable or Relevant and Appropriate Requirements and To Be Considered Guidance, U.S. Coast Guard, Old Station Ludington, Ludington, Michigan. 

Location 

Federally Owned Property 

Authori ty 

Federal Regulatory 
Requirement 

Federal Advisories, 
Guidance, and Training 
Material 

State Regulatory 
Requirement and/or Criteria 

State Advisories, Guidance, 
and Training Material 

Ac t 

National Historic Preservation Act of 
1966 

None 

None 

None 

Statute, Regulation, Administrative Code, or 
Guidance Document 

National Historic Preservation 16 USC 470 

USC 16 Section 470 

Protection of Historic Properties (36 CFR 800) 
36 CFR 800 

None 

None 

None 

Status 

Applicable 

None 

None 

None 

Synopsis of Requirement, Criteria, or Guidance 

These rules require the identification and preservation of historic and archaeological sites. The act created the National Register of Historic Places, the list of 
National Historic Landmarks, and the State Historic Preservation Offices. Among other things, the act requires federal agencies to evaluate the impact of all 
federally funded or permitted projects through a process known as a Section 106 Review. 

None 

None 

None 

Notes: 
TBD To Be Determined. 
NA Not Applicable. 
' The USCG solicited Applicable or Relevant and Appropriate Requirements (ARARs) from the State of Michigan in a letter dated September 25, 2008. A response from 

the MDEO has not been received. 
Potential State of Michigan ARARs and To Be Considered (TBCs) have been evaluated based on professional judgment consistent with other Sites in Michigan, where similar removal actions 

have been performed. 
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Table 1c. Action-Specific Applicable or Relevant and Appropriate Requirements and To Be Considered Guidance, U.S. Coast Guard, Old Station Ludington, Ludington, Michigan. 

Act ion Authori ty Ac t or Statute 
Regulation, Administrative Code, or Guidance 

Document Status Synopsis 

Excavation of Lead 
Impacted Soil 

Federal Regulatory 
Requirement 

State Regulatory 
Requirement 

Federal Advisories and 
Guidance 

Comprehensive Environmental 
Response, Compensation and Liability 
Act (CERCLA) 

as amended by the 1986 Supertund 
Amendments and Reauthorization Act 
(SARA) 

Federal Facilities 42 United Stales Code (USC) 9620 

42 USC 9620 

Applicable These rules require notifications related to hazardous substances prior to the sale or transfer of real property owned by the federal government. This is 
applicable if a property with residual contamination is transferred. 

Reporting Hazardous Substance Activity When Selling 
or Transferring Federal Real Property (Title 40 Code 
of Federal Regulations [CFR] 373) 
40 CFR 373 

CERCLA as amended by the 1986 
SARA 

Executive Order 12580 of January 23, 
1987, Supertund Implementation 

Occupational Safety & Health 
Administration Act (OSHA) of 1970 

OSHA 

Natural Resources Environmental 
Protection Act of 1994, Public Act 451 as 
amended (NREPA) 

NREPA 

None 

National Contingency Plan (42 USC 9605) 

42 USC 9605 

National Contingency Plan (40 CFR Section 300.400 
through 300.415) 
40 CFR 300 
Executive Order 12580- Superfund Implementation 

Executive Order 12580 
Occupational Safety & Health Administration Act 
(Public Law 91-596 84 STAT. 1590) 
PL 91-596 OSHA 

Occupational Safety & HeaHh Administration (29 CFR 
1910) 
29 CFR 1910 

Occupational Safety & Health Administration Act 
(Public Law 91-596 84 STAT. 1590) 

PL 91-596 OSHA ACT 

Occupational Safety & HeaKh Administration (29 CFR 
1926) 
29 CFR 1926 

Soil Conservation, Erosion, and Sedimentation Control 
Part 91 Michigan Administrative Code (MAC) 
R323.1702(1). R323.1709 (2), R323.1709 (3), 
R323.1709 (4), R323.1709 (5) 
Part 91 

Michigan Compiled Law 324, Part 55 Section 
324.5524 Air Pollution Control 

MCL 324 Part 55 

MAC Air Pollution Control Rules 336.1370 through 
336.1374 
Michioan Air Pollution Control Rules 

None 

Applicable These promulgated rules require performing a Removal Site Evaluation and a Removal Action including preparing certain documents (Quality Assurance 
Project Plan [QAPP], a field sampling plan [FSP], and an engineering evaluation cost analysis [EE/CA]), considering federal and state ARARs, soliciting 
community involvement and providing notifications prior lo the removal action. 

Applicable 

Applicable 

Applicable 

Relevant and Appropriate* 

Relevant and Appropriate* 

None 

The Executive Order provides federal agencies, including the United States Coast Guard, the authority to carry out their CERLCA responsibilities under the 
National Contingency Plan as a lead agency. 

These regulations specify requirements for health and safety protection for viforkers exposed to contaminants during hazardous waste site remediation. 

These regulations specify requirements for health and safety protection for workers at construction sites. 

These regulations specify requirements for earth change actions including erosion and sedimentation control measures that wrill effectively reduce accelerated 
soil erosion and resulting sedimentation. These regulations require the construction of temporary or permanent control measures to remove sediment from 
run-oft water before it leaves the site. 

These promulgated statues and rules are associated with fugitive dust emissions. 

None. 

See notes on page 5. 
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Table 1c. Action-Specific Applicable or Relevant and Appropriate Requirements and To Be Considered Guidance, U.S. Coast Guard, Old Station Ludington, Ludington, Michigan. 

Act ion 

Excavation of Lead 
Impacted Soil (continued) 

Authority 

State Advisories and 
Guidance 

Local Regulatory 
Requirement 

Act or Statute 

NA 

NA 

NA 

None 

Regulation, Administrative Code, or Guidance 
Document 

Michigan Department of Environmental Quality 
(MDEQ) Sampling Strategies and Statistical Training 
Materials for Part 201 Clean up Criteria (S3TM) 

S3TM Guidance 

MDEQ Water Bureau Soil Erosion and Sedimentation 
(SEE) Control Program, Soil Erosion and 
Sedimentation Training Manual 
SES Trainino Manual 

MDEQ Remediation and Redevelopment Division 
(RRD) Operational Memorandum Number 2 (Part 201 
Sampling and Analysis Guidance) 

MDEQ RRD Op Memo 2 
MDEQ RRD Operational Memorandum Number 4 
(Site Characterization and Remediation Verification) 

MDEQ RRD Op Memo 4 

None 

Status 

To Be Considered* 

To Be Considered* 

To Be Considered* 

To Be Considered* 

None 

Synopsis 

This document includes non-promulgated training materials prepared by the MDEQ to provide recommendations on sampling of environmental media for 
various sampling objectives under NREPA Part 201, determine when it is appropriate to use statistics, and identify wtiich statistical methods to use for 
comparing data to Part 201 cleanup criteria. 

This document includes non-promulgated guidance material prepared to assist in the design and construction of erosion and sedimentation control measures. 

This document is a non-promulgated memorandum prepared by the MDEQ to provide guidance on target detection limits and designated analytical methods; 
soil leaching methods; sample preservation, sampling, and handling and holding limes; and the collection of samples for comparison lo generic criieria. 

This document is a non-promulgated memorandum prepared by the MDEO to provide direction for generating data for facility characterization (nature, extent, 
and impact of a release or threat of a release) and monitoring to support remedial decisions and assessing exposure pathways for compliance with cleanup 
criteria. The sampling strategies identified in this document represent acceptable approaches and ranges of appropriate assumptions that are intended lo 
support consistent exercise of professional judgment in a manner that produces satisfactory outcomes. Alternative approaches may be used if the person 
proposing the alternative demonstrates that the approach meets all requirements of the statute and rules. 

None 

Notes: 
TBD To Be Detemnined. 
NA Not Applicable. 
* The U.S. Coast Guard solicited Applicable or Relevant and Appropriate Requirements (AFtARs) from the State of Michigan in a letter dated September 25, 2008. A response from 

the MDEQ has not been received. 
Potential State of Michigan ARARs and To Be Considered (TBCs) have t>een evaluated based on professional judgment consistent w/ilh other Sites In Michigan, where similar removal actions 

have been performed. 
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Table 2. Confirmation Sample Analytical Results and Field Screening Results, U.S. Coast Guard, Old Station Ludington, Ludington, Michigan 

Excavat ion Area 

Excavation 1 
Excavation 1 

Excavation 1 
Excavation 1 
Excavation 1 
Excavation 1 
Excavation 1 
Excavation 1 
Excavation 1 
Excavation T 

Excavation 1 
Excavation 1 
Excavation 1 

Excavation 1 
Excavation 1 

Excavation 2 

Excavation 2 

Excavation 2 
Excavation 2 

Excavation 2 

Excavation 2 
Excavation 2 

Excavation 3 
Excavation 3 
Excavation 3 
Excavation 3 

Excavation 3 
Excavation 3 
Excavation 3 
Excavation 3 

Excavation 4 
Excavation 4 
Excavation 4 ' 

Excavation 4 
Excavation 4 
Excavation 4 

Excavation 4 
Excavation 4 
Excavation 4 

- Excavation 4 
Excavation 4 

Excavation 4 

Sample ID 

SLRC 010001 
SLRC 010002 
SLRC 010002 
SLRC 010003 
SLRC 010004 
SLRC 010005 
SLRC 010006 
SLRC 010007 

SLRC 010008 
SLRC 010008 
SLRC 010009 
SLRC 010009 
SLRC 010010 

SLRC 010011 
SLRC 010012 

SLRC 020001 

SLRC 020002 
SLRC 020003 

SLRC 020004 

SLRC 020005 

SLRC 020005 
SLRC 020006 

SLRC 030001 
SLRC 030002 
SLRC 030002 
SLRC 030003 
SLRC 030004 

SLRC 030005 
SLRC 030006 
SLRC 030006 

SLRC 040001 
SLRC 040002 

SLRC 040003 
SLRC 040004 
SLRC 040005 

SLRC 040006 
SLRC 040007 

SLRC 040007 
SLRC 040008 

SLRC 040009 
SLRC 040010 

SLRC 040011 

Date 

7/21/2009 
7/21/2009 
7/21/2009 
7/21/2009 
7/21/2009 
7/21/2009 
7/21/2009 
7/21/2009 

7/21/2009 
• 7/21/2009 

7/21/2009 
7/21/2009 
7/21/2009 

7/21/2009 
7/22/2009 

7/22/2009 

7/22/2009 
7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 
7/22/2009 

7/23/2009 
7/23/2009 
7/23/2009 
7/23/2009 

7/23/2009 
7/23/2009 
7/23/2009 
7/23/2009 

7/22/2009 
7/22/2009 

7/22/2009 
7/22/2009 
7/22/2009 

7/22/2009 
7/22/2009 

7/22/2009 
7/22/2009 

7/22/2009 . 

7/23/2009 
7/23/2009 

Sample Type 

Bottom Field Screening 
Bottom Field Screening 

Bottom Field Screening Duplicate 
Bottom Field Screening 
Bottom Confirmation 
Bottom Confirmation 
Sidewall Confirmation 
Sidewall Confirmation 

Sidewall Field Screening • 
' Sidevvall Field Screening Duplicate: 

Sidewall Field Screening 
Sidewall Field Screening 
Sidewall Field Screening 

Sidewall Field Screening 
Sidewall Confirmation 

Sidewall Confirmation 

Sidewall Confirmation 

Sidewall Field Screening 
Bottom Confirmation 

Bottom Confirmation 

Bottom Confirmation Duplicate 
Sidewall Confirmation 

Sidewall Confirmation 
Sidewall Confirmation 

Sidewall Confirmation Duplicate 
Sidewall Confirmation 
Sidewall Confirmation 
Bottom Confirmation 
Bottom Confirmation 

Bottom Confirmation Duplicate 

Sidewall Confirmation 
Sidewall Confirmation 

Sidewall F ie ldScreening 
Sidewall Confirmation 

Sidewall Confirmation 
Sidewall Confirmation 
Sidewall Confirmation 

Sidewall Confirmation Duplicate 
Bottom Confirmation 

Bottom Field Sci'eening 
Sidewall Confirmation 
Bottom Confirmation 

Depth (ft bgs) 

1.0 
1.0 
1.0 
1.0 
1.5 
1.0 
0 5 
0.5 
1.0 

' 1 . 0 
0.5 
1.0 
1.0 

1.0 
0.5 

0.5 

0.5 
0.5 

1.0 

1.0 

1.0 
0.5 

0.5 
0.5 
0.5 
0 5 
0.5 

1.0 
1.0 
1.0 

0.5 
0.5 

• ' .0:5 -
0.5 
0.5 

0.5 
0.5 

0.5 
1.0 

1.0 
1.0 

2.0 

Labora to ry Resu l ts | 

Lead - f ine 
(mg/kg) 

NA 
NA 
NA 
NA 
26 
47 

310 
49 

. NA 
NA 
NA 
NA 

NA 
NA 
79 

54 

17 

NA 
47 

130 

78 
130 

35 
250 
130 

12 
180 
24 
150 

NA 
260 
100 

NA . • 

330 
160 
370 
78 
110 

120 J 

NA • • 
65 

85 

Lead - coa rse 
(mg/kg) 

NA 
NA 
NA 
NA 
14 
66 
170 
43 

NA 
NA 
NA 
NA 

NA 
NA 
42 

23 
11 

NA 
20 

53 
44 
67 

13 
68 
120 
12 
74 

13 
36 

NA 
75 
43 

NA 
210 
46 
120 
42 

22 
33 

NA 
38 

24 

Tota l Lead 

(mg/kg) 

NA 
NA 
NA 
NA 
22 
59 

240 
45 

NA 
• N A - • 

NA 
NA 

NA 
NA 
63 

35 

13 

NA 
31 

83 
57 
91 • 

26 
200 
120 
12 

110 

18 
94 

NA 
150 
66 

; NA •: 
260 
81 

210 
56 

53 
93 

NA 
47 
61 

Field Sc reen ing Resu l ts | 

Lead XRF 

Read ing 

(ppm) 

16 
21 
22 
55 
30 
42 

260 
33 

844. 
753 
279 
137 

60 
176 

82 

38 

17 
236 

34 

75 

65 

89 

24 
132 
128 
10 

160 

25 
261 

102 
158 
65 

2122 
243 
93 

223 

60 
51 
63 

314 . 
50 
24 

Lead XRF 

Measu remen t 

Er ro r (± ppm) 

2 
3 
3 
3 
3 
3 
5 
3 
10 
11 
6 
4 
3 

5 
4 

3 

2 
5 

3 

3 
3 
4 

2 
4 
4 

2 
5 
3 
4 
4 

5 
4 

20 
5 

5 
7 
4 

3 
4 

- 6 
3 

2 

See notes on page 2. 

\\arcadis-iJS\ofricedata\Novi-Ml\COMMON\US Coast Guard\DE000122 Station Ludington\6.Repor1s\RACR\Tables\Table 2 Confirmation sample results kb 092109 xls 

file:////arcadis-iJS/ofricedata/Novi-Ml/COMMON/US


ARCADIS Page 2 of 2 

Table 2. Confirmation Sample Analytical Results and Field Screening Results, U.S. Coast Guard, Old Station Ludington, Ludington, Michigan 

Excavation Area 

Excavation 5 
Excavation 5 
Excavation 5 
Excavation 5 
Excavation 5 
Excavation 5 
Excavation 5 

Sample ID 

SLRC 050001 
SLRC 050002 
SLRC 050003 
SLRC 050004 
SLRC 050005 
SLRC 050006 
SLRC 050007 

Oate 

7/23/2009 
7/23/2009 
7/23/2009 
7/23/2009 
7/23/2009 
7/23/2009 
7/23/2009 

Sample Type 

Sidewall Confirmation 
Sidewall Confirmation 
Sidewall Confirmation 
Bottom Confirmation 
Sidewall Confirmation 
Sidewall Confirmation 
Bottom Confirmation 

Depth (ft bgs) 

0.5 
0.5 
0.5 
1.0 
0.5 
0.5 
1.0 

Laboratory Results 

Lead - fine 
(mg/kg) 

130 
170 
23 
100 
97 

180 J 
200 

Lead - coarse 
(mg/kg) 

220 
180 
31 
72 
130 

250 J 
180 

Total Lead 
(mg/kg) 

200 
180 
29 
82 
120 
230 
190 

Field Screening Results | 

Lead XRF 
Reading 

(ppm) 
151 
156 
26 
81 
115 
186 
141 

Lead XRF 
Measurement 
Error (± ppm) 

5 
5 
2 
4 
4 
4 
5 

Notes; 

All soil samples were prepared and analyzed in accordance with the QAPP (ARCADIS U.S., Inc 2008c), FSP (ARCADIS U,S., Inc. 2008d), 
and QAPP Addendum (ARCADIS U.S., Inc. 2009c) 

Samples were excavated, 
ft bgs Feet below ground surface. 
J The compound was positively identified; however, the associated numerical value is an estimated concentration only, 
mg/kg Milligrams per kilogram. 
NA Not applicable, 
ppm Parts per million. 
XRF X-Ray fluorescence. 
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ARCADIS Page 1 of 1 

Table 3. Groundwater Analytical Results, U.S. Coast Guard, Old Station Ludington, Ludington, Michigan 

Sample ID 

MW-01 
MW-01 
MW-01 
MW-01 

MW-02 
MW-02 
MW-02 
MW-02 

MW-03 
MW-03 
MW-03 
MW-03 

Date 
8/18/2008 
11/12/2008 
2/9/2009 
5/18/2009 

8/18/2008 
11/12/2008 

2/9/2009 
5/18/2009 

8/18/2008 
11/12/2008 
2/9/2009 
5/18/2009 

Screen Interval (ft bgs) 

3 - 8 
3 - 8 
3 - 8 
3 - 8 
3 - 8 
3 - 8 
3 - 8 
3 - 8 

3 - 8 
3 - 8 
3 - 8 
3 - 8 

Lead (pg/L) 
0.14 J 
<0.4 
<0.4 
<0.4 
<0.4 
<0.4 
<0.4 
<0.4 

0.37 J 
<0.4 
<0.4 

<0.4 UB 

Dissolved Lead (pg/L) 
<0.4 
<0.4 

0.13J 
<0.4 

<0.4 
<0.4 
<0.4 
<0.4 

0.35 J 
<0.4 
<0.4 
<0.4 

Hardness (mg/L) 
200 
NS 
NS 
NS 

130 
NS 
NS 
NS 

220 
NS 
NS 
NS 

Notes: 

Analytical results are compared to the Site-Specific Screening Level of 4 pg/L. 
Samples were analyzed in accordance with USEPA Method 6020A for total and dissolved lead and in accordance with SM 2340B for hardness. 
ft bgs Feet below ground surface. 
J The compound was positively identified; however, the associated numerical value is an estimated concentration only. 
mg/L Milligrams per liter. 
NS Not Sampled. 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
pg/L Micrograms per liter. 
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SiAiJ- ; Ol- Mic i i iG.AN 

DEPARTMENT OF ENVIRONMENTAL OUALITY 
C/\DiLLAC DISTRICT OFFICE 

JENNIFER M. GRANHOLM 
GOVERNOR 

STEVEN E. CHESTER 
DIHECTOR 

May 21, 2009 

Mr. Frank A. Blaha 
Chief, Environmental Compliance 
United States Coast Guard 
Civil Engineering Unit 
1240 East Ninth Street, Room 2179 
Cleveland, OH 44199-2060 

Dear Mr. Blaha: 

Subject: Removal Action Work Plan, April 3, 2009 
U.S. Coast Guard Old Station Ludington 

Staff of the Michigan Department of Environmental Quality, Remediation and 
Redevelopment Division has reviewed the Removal Action Work Plan. The plan is 
acceptable and appropriate and does comply with our regulations. 

Please contact me at the Cadillac District office should you have any questions or 
concerns regarding this matter. 

Sincerely, 

.; 

John D. Vanderhoof 
Environmental Quality Analyst 
Remediation and Redevelopment Division 
231-876-4459 

120 WEST CHAPIN S T R E E T - CADILLAC, MICHIGAN 49601-2158 
www.michigan.gov • (231) 775-3960 

http://www.michigan.gov
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South HOC ol inpton Engineering Evatuahon and 

r Soum t b e i - Co i l An«ir t< i and ine Removal Aci:On 
seconds M c i i w ^ k p | ,n posted at inc telow k i K d 

South t.ne o l tocaboni Irom i May 20OB through 3 i 
; ol beginning. May 1009 
res 23 mnutes 

•muies !S se(. Citv Hall 
hence Nanri 0< 4<A Souin Han.son Street 
i Setonoi East LuOingion Michigan * 8 * 3 i 
Ih hne o l Bam- Ptvne. 731-8'SG73T 

1 9 4 9 H a r l e y 
OavK lson A d S3b. 1952 Har
l ey O a v i d s o r A d S 3 2 . 
G r a p h i c s S t o r e O p e n s 
10 0 0 a m M a y 2 n d . 117 S. 
J a m e s S t L u d i n g l o n 

B R A N C H W A T E R C O L L E C - 1 
T ION B e a u 
Danc ing M e r m a i d & 
& T r a v e l 
Paster Store 
am M a y 2nc 
St. l u d i n g l o n 

' o s t e u 
O p e n s 

117 S. 

D e c t 
Horse 

3 2 0 

10:01 
J a m e 

S15, CooVbooL I i f 
S lo rg O p e n s 10 
2nd 117 S J a m 

K I N G S IZE r 
t )0» S P ' i n 
(231)843-3441 

1992 M E R C U R Y S a b l e . 

(o ld 
2 -1 /2 E V I N R U D E 
tor. 1 3 0 0 . T o n n e i 
c o v e r lor 2 0 0 8 G M C C a n . 
n o n t ruck . S200 . l ike n e w 
(231 )462 -3729 . 

1 B R A N C H W A T E R C O L L E C - 1 
T lON Ant ioue 

i 2 0 . D o n k e y 

Ant iQue Store 
a m . May 2 n d . 
St. Lud ing lon 

F lower P lan i 

J 1 5 H a e g e 
P lanter S I B 

O p e n s 10.01 
117 S. Jame: 

W E D D I N G C O W N : si 
beau i i l u i bead ing anc 77] toff 
n j fnes Must see lo a p p i e c i - | 
a t e A s x i f i g 5 2 0 0 . 
(231)757-9320 

J 
f hone : ! 3 t - » 4 J W 6 5 l is 65 

:e - u n UCI 600 3?«i 

Daieo April 17.7009 

EUoomlieid H:iii Ml 483 
(741) 33&.g»0 
O J I F J C No T770171 

i 3 1 May?0O9to 

B R A N C H W A T E R C O L L E C 
T I O N A m i 
Poster J 2 I 
n o s a u r Bu 
$ 2 0 Pos i 
10 .00 a m . 

J a m e s St 

7ino Sci-I 
Sci-Fi e 

g Battle 
er S to re 
.flay 2 n d . 
uOinglon 

R O M 

a r i D , 
Pos te 

117 S 

B R O W N I N G B O W S125. 2 
tocVers a o o d a m e n s J 9 0 : 
T o d d l e r B u n k b e d s . n e u . 
J 2 0 0 : p r o p a n e R e d d y 
hea te r . 3 5 . 0 0 0 B T U S50. 
C a l l a l i e r 3 p m 
(231)843-6980. 

T A B L E & D V D S o u n d Syb-
l e m I l b O : Oak d in ing r o o m 
table 54X42 1150 O B O ana 
D V D P l a y e r ; S u r r o u n d 
S o u n d S p e a k e r S y s t e m 
J 1 0 0 O B O [ 2 3 1 ) 8 4 5 - 7 2 6 0 
t o m c o n 1 9 6 7 g c h B r t e i net 

B R A N C H W A T E R C O L L E C 
T I O N Chi ldren 's B o o k s The 
J u n g l e Book s e . Rip Foster 
1 9 50 B o o k S to re O p e n s 
l O O O s m . M a y 2nO. 117 S. 
J a m e s St Lud ing ton 

2 E A C H 

l ike new . 

4 b Jb a n d 35 
i7e we igh t p la 

so ld by Ihe p 

(231)Be9- r014 

lb 
IS 

B R A N C H W A T E R C O L L E C 
T ION C h i l d t e n ' s B o o k ; 

T e e n a g e Boy S e o u l S12 
S c n i o i Gi r l S c o u t i n g S 2 0 
Book S to re O p e n s l O O t 
a m . M B y 2 n C . U 7 S Jame i 
S I Ludm^Ton 



Martin, Michele 

From: Gregory.0.Carpenter@uscg.mil on behalf of Carpenter, Gregory [Gregory.0.Carpenter@uscg.mil] 
Sent: Friday, June 12, 2009 2:05 PM 
To: Thompson.Owen@epamail.epa.gov 
Cc: Blaha, Frank; Ellis, Rob; Sclafani, Troy 
Subject: Old STA Ludington EE/CA Public Notice 

Owen, 

To date I have received only one comment^ a compliance approval letter from MI DEQ for the RAWP, 
for the Old STA Ludington EE/CA and RAWP public notice and cominent period. 

The public notice coinment period for the Old STA Ludington was froin May 1 thru May 31 2009. I 
allowed another two weeks period for late comments. As of today, I am closing the comment period on 
the public notice. 

Field work is tentatively scheduled for the weeks of 3uly 20th and 27th 2009. 

Let me know if you have any questions or concerns. Thank you. 

Gregory 0. Carpenter, P.G. 

Environmental Engineer 
U.S. Coast Guard 
Civil Engineering Unit Cleveland 
1248 East Ninth Street, Rm. 2179 
Cleveland, Ohio 44199-2060 
E-mai l : Gregorv.O.Carpenter fSuscg.mi l 
Phone: (216) 902-6219 
Fax (216) 902-6277 

mailto:Gregory.0.Carpenter@uscg.mil
mailto:Gregory.0.Carpenter@uscg.mil
mailto:Thompson.Owen@epamail.epa.gov
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ARCADIS Removal and Restoration 
Activities Photographic 
Documentation 

U.S. Coast Guard 
Old Station Ludington 

Removal and Restoration Activities 
Photographic Documentation 

July 20, 2009 - August 5, 2009 

Old Station Ludington 
Ludington, Michigan 



ARCADIS Removal and Restoration 
Activities Photographic 
Documentation 

Old Station Ludington 
Ludington, Michigan 

View of equipment 
staging area and work 
zone fencing. 

View of sampling and 
field screening 
workstation. 



ARCADIS Removal and Restoration 
Activities Photographic 
Documentation 

Old Station Ludington 
Ludington, Michigan 

View of soil removal activities at 
Excavation 1. 

View of soil removal activities at 
Excavation 2. 



ARCADIS Removal and Restoration 
Activities Photographic 
Documentation 

Old Station Ludington 
Ludington, Michigan 

View of soil removal activities 
at Excavation 3 and 
Excavation 4. 

View of soil removal activities 
at Excavation 4 . 



ARCADIS Removal and Restoration 
Activities Photographic 
Documentation 

Old Station Ludington 
Ludington, Michigan 

View of soil removal activities 
at Excavation 5 . 

View of equipment 
staging area. 



ARCADIS Removal and Restoration 
Activities Photographic 
Documentation 

Old Station Ludington 
Ludington, Michigan 

View of sand backfill at 
Excavation 3 and Excavation 
4. 

View of topsoil at Excavation 
3 and Excavation 4. 
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ARCADIS Removal and Restoration 
Activities Photographic 
Documentation 

Old Station Ludington 
Ludington, Michigan 

View of landscaping stone used 
for restoration at Excavation 5. 

View of straw mats used for 
restoration on the east side 
of the building. 
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® 

IIOO2 

s fT ' R E P U B L I C NON-HAZARDOUS SPECIAL WASTE & ASBESTOS MANJFESI 

If w«i«te (s BSb9eUs waste, complete SooUons I, II, ill and IV 
If waet0 ti MOT sEbMtos wa«to,. completo Sections I, tl and Jll « S a ^ 

I, Qeneratbr'6 Nami anil Locstlan: 
United States COBB^I Ouard 
101 S Ul<«shore Dr 
Luclll>Ston.Mt 4G431 
f. Phone: 

GENERATOR (Generator completes la-r) 
I. Conerator'e U$ EPA 10 Numbi3>' 

H\f\ b. 4̂anifBst Document Ntmber 

If own$f ortnegeoi 

h, Owner's Name: 

if the geo^tlna facility diHort facility differs from ttie getwrator. provide: 

|. Waste PnofUe # 

235y087.4<t 

k.Exp.Dete 

12/31/20D9 

c. Page 1 of 

e. Cenemior's IvIsUind Add(e«e: 

B. Phone: 

I. Owrier'a Phono No,: 
I. Waste Shipping Name and 
Pescflptton 

eoil excavation waste 

m. taantalneî a 
No, Type 

/r 

n. Tola) 
Quantity 

IS c/^-

cUnlt 
WiA/ol 

GENERATOR'S cdRTtFiCATiON: I hereby certl^ that the above iiamed materinl Is not a hazardous waste ae defined by 40 CFR 2ei or any appXcabte 
state law, has beenproperty doscribod, dassined and paehanwl. and ts In fnoper condlUon for transportation awordlng lo appUoaWe regulations; AND, If IhlB 
waste is a treatment residua of a previously fe?vlctod hazardous waste subjoct to tha Land Dlspossl Restrictions. I cefUty and warrant that the waste has 
paen treated In apctirdanM wiBi the requirements of 40 CFt̂  286 and Isiiolonflor a hagardous waeta oc daBned by «I0 CFR 261, 

p. Generator Authorized Agent Name (Prinj) 
II. 
a, Transporter'b- M 
K&D Ind 
2862 Venture Dr 
Midland, Ml 48640 
b. Ptione: 

TRANSPORTER (Generator complies lla-t) antJ Transporter complalea llc-e) 

\1 A1A(S (i>^ 
f. Dale 

e and Address: 

2 ^ ^ - — ^ ^ ^ • * < i i ^ y / ^ / 2 . y ^ ^ ' 
c Pflvar Mama (Prijit) d. Slnnalure e. Date 
Hi. DESTINATION (Cfenerator complete llla-o and Destination Site completes llld>g) 
a. Disposal Focllilv and Sita Addrass; 
Manistee County Landfill 
3B80 Camp Fid 
tUani£tee,fh4i 'tedBO 
b. Phone: .. 

c US EPA Number d. Discrepancy Indication Space; 

htrtiy ecfllN that ilfy that the above namad material has been a 

'THK-K^<^^ 
a Name of Aulhortia? Agent (PrlntT 

to ttw best of my l<nowlec)(ie the foregoing la truo and accurale, 

f. Slofiatun 
. J H & m 

IV, ASBE! >T0$ (Generator completes IVa-f and Operator complete IVfl-i) 
a. Operator's Nsin^ and Address: ~~~ ~~ " " "̂  | c. Responsibto Agency Name and Addrws: 

b. Phone: d. Phona: 
e. Special Handling Instructions and Additional infomtauon: 

f n Friable n lNoft.FriablH l~l Both % Friable % Non '̂rieblB —— 
OPEFiATOR'S ̂ klFICATION; Itiereby declare that the contanis of thls^jnslffvnent are fully and accurately "iciwlbod above by ̂ c r sh j ^p l i ^n^^^^ 
and 8« ijBs^fled, pa5l<ed. nierked aiW tabeled and era In all respects In proper condllion tor transport by hlQrtway according to epplKable Intemational and 
jjationei flovenvnehtal ranuiaUons. • " 

0T 

o. Operator's Name and Title (Print) l.Deto 
^operator r e f e r e ' K S X " ^ l o h o^^s. leasis. o g r c o n l r o l s . or supervises the faoUlty being der̂ otlshed or renovated, or the d e ^ S ? ; ^ 
ronovution ooeraUon er both , . • ——— • " "~" " " 

'30 3Dtfd saiyisnaNi a aw M 0g2e6E8686 ZE:6B 6002/01/60 
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STUM 0 

FAIRBANKS SCAUSSKO. MO t.eOO.M|.aM». 

'EIGHED ON A FAIRBANKS SCALE 

CJSTOMER'SNAME. 

0 DMMOPITY ••.-

CARHIER 

m m ,̂83260. lb 
LOeP ID 16 

JIJBOUNDDATE 3"li"!-09 TIME .105O3AH 

OUTBOUND DATE 3-18-09 TIME .I.0:47AM 

9 3 2 6 0 l b GROSS 
5 7 ^ ^ 0 l b TARE 
2 5 8 2 5 l b N E T 

LOOP JD 16 

DRIVER ON. _^! f P . 

SHIPPER, 

WEIGHER. 

FAtRBANKSSCALE CAT 16288 

I /T0 BEitfd saiyisnoNi a QNW M 

i)003 

I 

6//)/1, • 

0S20Se8686 i£ :60 6002/0't/68 
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JS^-:? 

? 3 ^ 1 S S « f i 5 p ^ NON-HAZARDOUS SPECIAL WASTE & ASBESTOS MANIFEST 

IfwBBtB 1$ asbestos waste, eontpleie Sections I, II, Hi and IV 
if waste Is NOT asbestos waoie, complete Sections 1, II end III 

GENERATOR (Gensrator completea la^) 
3ene/otor'8 US EPA ID Numbei' 

M 
7 Seneretof B Name ahd Location: 
Ur Itsd States Coaset Quard 
1016 Lakeshore Dr 
U Jington,Mi 484S1 
U m n e : Z l f a - ^ r Q - 2 , - - ^ 2 . t g | 
Wt wner ofthe nenaraUhn facility differs tmm ( 

b. f^nlfesl Document Muivibor 0, Pace 1 of 

oenaratlho facility differs tmm tha generator, provUe: 

h. ̂  Owner's Name; 
Tv /aste Pmflla # 

23)y&8744 

k. Exp. Date 

12/31/2000 

e. Generator's Mailing Address: 

Uu&lv>^ia,., , Wl H1HS,I 
B, Phone: 

I,.Owner's Phone No.: 
I. Waste Shipping Name and 
Description ^ ^ 

soil excavation waste 

in. Containers 
No, Type 

(Tf 

n. Total 
Ouanllly 

. iS^y^ 

cUntl 
VI[No] 

G£ NERATOR S CERTIFICATION; I hereby corUfy that tha above named material Is not a hazardous waste as <ifiJ\h6<i by 40 CFR 281 or any appuca^e ' 
on le law, hse been properly doseribod, clBsslfled and pacKagod, and le in prop<*r condition ior tcanepgrtatlon according to eppllcable rejiutatlons; AND. If this 
ws Bto Is B trwtmeni re^due of a prevtoUBly reeulcted hazardous waste subject to Uie LaixJ DispoBal Raslrictlons. (cartify «r>d wairam that Ihe waste has 
be^n treated inacconJ^nce with Wie reaulreniBnisof 40CFRjt68and Ij^nHonneranazardouev/aetaBKdeflnedby40 CFR261. 

-'^'eAWaD - ^ ^ n i A - n A-C\(.. <2f̂ '\ 
3ener;|ler Authorbed Aoenl Name (Primi Slflnibiiuie f. Oata 

11. TRANSPORTER (Generator compfetes lla-ti and Transporter completes llo-^) 
a. rrancporter's Narrie and Addre$6 
K jD lnd 
26 32 Venture Dr 
IVU Hand, U) 48640 
b. 'hone; 

. Jrlvor Name (Prim), 
^ U ^ / ^ .yt:. <f(^ / r ' < s> j 

d. Signature e. Date 

Ml. DESTINAjriON (Gerteretor complete llleKs and Qestlnatlon Site completes llld-g) 
1^ d. Dleerepantv Indlcallon Space: Dieposal Faclllly and SKa Address: 

IVI inlstee County LendnU 
3E 90 Camp Rd 
M inlatee,li4l 48860 
b. Phons: 

C. US EPA Ntinber 

t \ erby oertlfy that the above named material has been accwied and to the best of rT>y knowledge the fcreoolna Is tAia and accurale. 11 erby oertlfy that the above ne 

e. Han^e ol Aulhortzeg Aaent (P 

IN ' , 

t. signature H. Dale ^ ^ 2L-^ ^ O ^ 
ASBESTOS (Generator complete$ IVa-f and Operator complete IVg-i) 

Operator's Name and AddreBB: 

Phone: 

c. ResponslWo Agency Name and Address: 

d. Phone: 
Special HendUno instruoUons and Additional Information: 

D Friable Q Non-Friable~D"8oth % Friflbfa % hJon-Friablo 
i PERATOFfS CERTIFICATION: I hereby d ^ a r e that the coiilents of this consJgnment are fully and eocurately described above Ijy P'opar s^PP'tja name 
a Id are dassHied, packed. inarKed ond labeled and are in all rasped* In proper comJlUon for transport by hlehwey aeoording to appUcaWa International and 
n ^donal novamrnenta) ragulallons. 

^ g o ! ° , ? f i ? X m T c c ^ p a K t : | i l c h o v v n a , l J ^ ^ ^ ^ 
r HiovaUon ooerBllon t r bolh _ ^ , ^ — — — • — •— 

T / f 0 BDWd saiyisnoNi a any y, BS306e8686 ^e :60 6902/8T/6Q 
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aeu 0 

I^AinBAMKS t^CALHS KC, UO 140D.S21,33S 

WEIGHED ON A FArBBANKS SGAL6 

TICKET î UWBER 18085 

CUSTOMER'S NAME, 

ADDRESS 

COMMODITY 

CARRIER 
INBOUND $OS00 l b 
LOOP ID 16 

INBOUND DATE 8-24-09 TIME Us09fiM 

OUTBOUMDDATE 8-24-09 TIME 12:04PM 

^ 

90600 lb GROSS 
57880 lb TARE 
32720 lb NET 

\ 

DRIVER ON !;; o k r : 

SHIPPER, 

WEIGHER. 

FAIRBANKS SCAUE CAT. 16288 

d t / S 0 3E)yd saiaisnaNi a any >i 

©005 

09206E8686 IE. .62 6002/0X/60 
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JL 
' e. 

tSooe 

;^^-^-^^^r^Ka, 

" • — I I ' 
e. Garimfltrif- tiJ:-^' ' 

tucllig(on,M( 46431 

If oii^oiine0eneTa«nfl(aciiitydite« l i c r i r s ^ ^ g m f m : ^ ^ ^ 

WssteProlllBfl 

235588744 12/81/2009 

fl. Phone: 

I I, Owner's Phons No.; 
I. Waste shippjrtg Name end ' " 
beitc/inllon Dettcriplton 

m. Coritaln«r8_ 

son excavation waste 

No, 

/ 

TVPB 

kT 

n. Total 
QuRntlly 

J ^ O y i ^ 

0. Unit 

o e JERATOR S CERTif ICATION: I hereby certify that the above rianiikl material te rtot a hoMtdcus wasio aa'delined by 40 CFR 2t>'i cr'any applicable ~ 
elst 3 law, has been prorierly described, clBeslfled end packeacd, end!«In proper condition for transpottalion ecoordlne to opplleablB reeiilotlons; AND, If thhi 
wat te Is a freoiment resjdiw of a prevlouely reBlricled hawrdous waste subjeel to the Land Disposal Restrlollons. I carti^ and warrant that the waste has 
bea^.trqated In accorda|ice with the requifemems of 40 CFR 266 anc^s no longer a hBgafdouB waste as detneti by 40 CFR 261. 

. p. < ienerator Authorized Anent Name i(Prlnt) 
r " / — > - ^ 

TRANSPORTER (Generator completes Ita-b and Transporter completes llo^) 
f. D3(e 

a." ransportar's Name and Addretsa: 
K& > Ind 
261 a Venture Dr 
MIt land, Ml 4S940 
b. 'hone: 

( ^X^ K 'Ay/* V/^- ^ " / ^ ' ^ C «T 

I 9. Date" c. Jrlver Natna (Print) d. Sipnature ^ 

III DESTINATION (Generator complete llla-o •&n^ Desllnadon Site completes llld-o) 
a. i3lep03ai Facility and Site Addre«s: 
tvii inlalee County Landtill 
36 BO camp Rd 
M inistea.UI Atseo 

Phone; 

c US EPA Number d. D!sB(epet̂ cy Indication Space; 

j I >ert)y cerlKy Ihoi the .a^ye named /nolerlal has baen aeoepied arid to tho beat of i w knowledge Ihe fbroflolrto is true and accurale. 

0 Mot^e ol Aulhorlzecj Anent (Print) f. Signature 
IV. ASBESYOS (Generator completes IVa-f and Operator complete IVg-i) 

g. Data 
<^,p,7. . . ;>^ 

a Operator's Mame and Address: 

1;. Phone: 
. Special Handling Instructions and AddlUonal Infomiallon: 

c. Responsible A^ncy Name and M i t e i s : 

ti. Phorw; 

OPERATOR'S 
Friable tTNorvFrlable D Both % Friable " % Nofi-Friabie , ^ _ — , 

v r w.WOR'S CER'TlFICATioN: Thereby declare that the contents of this t»nsljfvnsnt are fully and accurateJy described above by proper ahlpplrig name 
; ind are classined, packed, martcad and labeled and are In all respects In proper eondlUon for transport by highway aocOftimo » applicable intemallorffll orw 
lailonal novormTiental rtiaulatlorxt. 

j . OpeiBtor's Maine land THle (Print) h. Signature I. Date 
O ^ L i o , ,0ert io ttit, oom'p'any'^lch osvns. leases, oTS^les. cotatroSTor supervtees the facility being dornofeheTor renovated, or the t/emollUon or 

renovation optirslion or t>oth 

e V l i r 3 9 V d 
S3inisnaNi a aww x 

0S2e6e6686" i€:G0 6002/01/50 
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il007 

9838390250 K AND D INDUSTRIES PAGE 01/01 

PAIBSANKS SCALES KO.Iito l-IW^WI-Ma 

I y . 

WEKSHED ON A FAIRBANKS ^CALE 

TICKET NUHBER 13138; 

CUSTOMER:S-NAME , 

ADDRESS. 

COMMODITY 

CARRIER . 
- feJL . 

IHBQUm 77960 lb -
LOOP ID 83 

INBOUND DATE 8-27-09 TIME ' .iuoim 
OUTBOUND DATE . §-27-09 TIME- J.-, ^V^SJ^R 

77960 lb GROteS 
57&60 lb TARE 
2030O lb NET 

LOOP ID 83 

DRIVER ON_ OFF 

-4 
SHIPPER 

WEIGHER. -<. 

FAIRBANKS SCALE CAt. I^ZM 
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Stanijarij Operating Procedure 

Soil Sampling Equipment 
Decontamination Procedure 

1. Applicability 

1.1 This Standard Operating Procedure (SOP) covers the decontamination of 
soil sampling equipment, including split-spoons, hand augers, scoops, or 
other devices used to collect soil samples. Because of the potential for 
the decontamination equipment to be a source of contamination, the 
equipment must be inspected prior to each use for signs of contamination 
or wear and replaced frequently to prevent cross-contamination of 
samples. 

1.2 This SOP does not address health and safety, sample collection, or 
laboratory analysis. 

2. Equipment/Supplies 

2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 

3. 

Detergent (Alconox, Liquinox, TSP, etc.) 
Steam distilled water or laboratory grade de-ionized water 
Squirt bottle 
Scrub brush 
5-gallon plastic buckets (2) 
Plastic sheeting 
Paper towels 
Field Log Book 

Procedure 

3.1 Prepare a detergent solution in one of the buckets according to the 
detergent manufacturer's directions. 

3.2 Partially fill the second bucket with distilled water. 

3.3 Remove soil or other material on the sampling device with tools or paper 
towels. 
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3.4 After the materials are removed from the sampling device, immerse the 
device in the detergent solution and scrub with the brush. 

3.5 Remove the device from the detergent solution and allow to drain for a 
moment prior to immersing the device in the rinse water bucket. 

3.6 Immerse the device in the rinse water bucket and agitate the device. 

3.7 Remove the device from the rinse water and give the device a final rinse 
with copious amounts of water from the squirt bottle. Allow the water to 
drain from the device. 

3.8 The device may be returned to use. If the device will be stored prior to its 
next use, cover the device with plastic and store at a location away from 
potential sources of contamination. 
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standard Operating Procedure 

Soil Sampling for Chemical Analysis 
of Lead 

1. Applicability 

1.1 This Standard Operating Procedure (SOP) covers the collection of soil 
samples for lead analysis in accordance with the appropriate USEPA 
sampling method. 

1.2 This SOP does not address health and safety, equipment 
decontamination, field parameter measurements, sample preservation, 
chain-of-custody, or laboratory analysis. 

2. Equipment/Supplies 

2.1 Stainless steel knife or spatula 
2.2 Stainless steel spoon 
2.3 Stainless steel bowl 
2.4 Sample containers 
2.5 Plastic sheeting 
2.6 Coolers 
2.7 Ice 
2.8 Chain-of-Custody form 
2.9 Field Log Book 
2.10 Soil Sampling and Decontamination Equipment 
2.11 Site-Specific Quality Assurance Project Plan (QAPP) 
2.12 Field Sampling Plan (FSP) or Removal Action Work Plan (RAWP) 

3. Procedure 

3.1 Soil samples may be obtained using a split-spoon, auger, trowel, scoop, 
or other appropriate device for the situation. Soil samples for lead may be 
collected as "grab" or "composite" samples depending on the project 
needs. The equipment must be cleaned before each use following the Soil 
Sampling Equipment Decontamination SOP or equivalent. 

3.2 Prior to placing the soil into the container, remove larger media such as 
gravel and organic debris. 

3.3 If the samples will be composite samples, mix the sample portions in a 
pre-cleaned stainless steel bowl with a pre-cleaned stainless steel spoon. 
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3.4 Place the sample into the sample container and fill it as completely as 
possible. Properly label and manage the sample following procedures 
described in the QAPP and FSP/RAWP. 

3.5 Duplicate samples are prepared by alternately filling the container for the 
"confirmation sample" for lead analysis and then filling the container for 
the "duplicate sample" for that same parameter. Duplicate samples need 
to be included on the Chain-of-Custody form. Refer to the QAPP for 
duplicate sample requirements. 

3.6 Matrix spike/matrix spike duplicates (MS/MSDs) are collected in the same 
manner as a duplicate sample. Check with the laboratory for the volume 
requirements for each parameter. MS/MSDs need to be included on the 
Chain-of-Custody form. Refer to the QAPP for MS/MSD requirements. 

3.7 Equipment blanks are prepared by running distilled water over each piece 
of the sampling equipment after it has been decontaminated. Equipment 
blanks are to be collected for each piece of sampling equipment 
individually; check the QAPP for further details concerning equipment 
blank collection. Equipment blanks need to be included on the Chain-of-
Custody form. 

3.10 Samples should be placed into a cooler containing ice immediately after 
collection. 

3.11 Ship the samples to the laboratory per project requirements following the 
Chain-of-Custody procedure described in the QAPP. 
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standard Operating Procedure 

Surveying 

3. 

3.1 

Applicability 

A level survey of borings, monitoring wells, or various Site characteristics 
at each site is performed in order to; establish the elevation of the 
groundwater table; determine the direction of groundwater flow; define 
the subsurface stratigraphy; and to accurately locate the physical 
features at each site so that a base map can be created. 

Equipment/Supplies 

- Field book 
- Pencils 
- Transit or level 
- Survey rod 
- Tripod 
- 200' tape to measure distances 
- Spray paint, permanent marker 
- Copies of available maps such as topographic, site, site vicinity 
- Copies of previous sketches showing borings/wells location and number 
- Safety cones or barricades 

Procedure 

Equipment Handling 

- The level/transit is a sensitive, expensive instrument. Handle it 
accordingly. Keep it dry and clean as possible. Never carry the instrument 
in the back of the truck. 

- Never leave the instrument on the tripod without securely attaching it. 

- Make sure that the tripod is stable at all times, 

- Always setup the tripod and instrument so that it is easily seen. 

- Never leave a tripod and instrument unattended when surveying in an 
area with vehicular traffic. Place protective cones around the survey 
station. 
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- Keep an eye on the equipment at all times. 

- Keep the survey rod free of dirt and grit. 

3.2 Leveling the Instrument 

- Center the level and screw it onto the tripod. 

- Firmly plant the tripod legs. 

- Use foot screw to level the instrument. The bubble must be within the 
setting circle in order for the instrument to be level. 

- Rotate the level 360 degrees, checking to be sure that the bubble 
remains inside the circle at every point. 

3.3 Focusing the Cross Hairs and Siting 

- To focus the cross hairs, look through the instrument and turn the ring 
around the eyepiece until the hairs come into focus. 

- Relax your eye while looking through the eyepiece. 

- Use a sun shade. 

3.4 Rod 

- Be careful when using a rod around overhead power and utility lines. 

- The rod is graduated into hundredths of a foot. The bottom of each 
black line is an odd hundredth; the top of each black line is an even 
hundredth. 

- When surveying to the rod, the rod should be moved forward and back 
to determine the lowest, and most accurate, reading. 

3.5 Stadia Surveys 

- Readings should be taken at the intersection of the vertical cross hair 
with the three horizontal cross hairs (a level survey requires reading only 
the center cross hair), 

- Distance (D) calculation: 
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D = (High Stadia - Low Stadia) x 100 

ex: 
High Stadia = 8,87 D = ( 8.87 - 8.29 ) x 100 
Low Stadia =8.2 D = 58.0 

- Check the accuracy of your readings as you survey. An acceptable 
error is 1/100' difference between calculations per siting. 

- Check Readings: high - mid = mid - low 

3.6 Bench Marks 

- Clearly note the location and type of the bench mark used for each 
survey. The location should be marked permanently in the field so that it 
may be reused. 

- If an existing bench mark with a known elevation is within a reasonable 
distance of the site, the surveyors should attempt to use it as the bench 
mark for the survey. Possible existing bench marks are sewer manhole 
rims, storm drains, USGS (from topo map). 

- If there is no known bench mark in the area, a bench mark must be 
created arbitrarily. 

- Use the following guidelines for establishing an arbitrary bench mark: 

a) use permanent physical features such as the corner of a pump island, 
cement floor slab, manhole or sewer rim. 
b) assign an elevation to the bench mark; if the nearest 10-foot contour is 
known, use it as the BM elevation; if the contour elevation is not known 
assign an arbitrary elevation. 
c) clearly note the location and elevation ofthe BM in the field and on all 
site plans. 
d) Do not use monitoring or recovery wells as bench marks. 

3.7 Level Surveys 

- When surveying wells, make certain to choose a survey point that can 
be used when gauging the well; if the top of the PVC casing is greater 
than 6 inches below the ground surface do not use it as the survey point, 
instead use the lip or rim ofthe protective casing. Clearly note the survey 
point of each well in the survey notes. 
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- Permanently mark the survey point with paint or permanent marker. 

- Place the rod on the survey point and hold it vertical; move it backwards 
and forwards to determine the most accurate reading. 

- Calculate the elevation from the middle cross hair reading. 

- Limit the number of times the instrument must be moved. 

- After completing level readings at each set up, shoot back to two or 
more wells to close the level run. 

- In a multiple-station survey, always shoot at least two known points for 
eac station. 

- Calculate elevations before moving instrument to determine if there are 
any irregularities or errors. 

3.8 Turning Points 

- A Turning Point (TP) is used when all ofthe survey points cannot be 
seen from one instrument position and the instrument must be moved. 

- The TP essentially establishes a new bench mark from which a new 
height of instrument is calculated. 

- A TP can be a permanent structure, a PK, the original BM, or a well. (A 
PK is a surveyor's nail driven into the ground/asphalt to create a hub for 
the rod to rest upon). 

- Complete the following steps to create a TP: 
a) take a FS (foresight) on the TP and record the measurement under the 
FS column in the field book; 
b) the FS is subtracted from the HI (height of instrument) for the current 
instrument location to determine the elevation of the TP; 
c) the instrument is then moved to a new location and leveled; 
d) a BS (backsight) reading is taken to the TP and entered in the BS 
column in the field book; 
e) the BS is added to the TP to determine the new HI elevation; 
f) note: the TP entry in the survey data in the field book will always have 4 
entries: BS, FS, HI, and elevation. 

3.9 Taping Locations 
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- Use a tape to verify distances that were surveyed with the instrument. 

- Obtain three measurements for each location. 

- Pull the tape tightly between points being measured. 

- Measure dimensions of buildings on site to confirm base maps. 

3.10 General 

- When surveying wells, choose a survey point that can be used when 
gauging the well. 

- If the top of the well casing is greater than 6 inches below the ground 
surface, DO NOT use the well casing as the survey point; instead, use 
the lip or rim of the protective casing as the survey point. 

- Obtain the following for each monitoring well survey location; 

a) the elevation of the top of the well casing (T.O.C.); 
b) the elevation ofthe lip or rim ofthe protective casing (T.O.R.); 
c) the elevation of the ground surface adjacent to the well (T.O.G.). 

- Where there is a significant topographic change across a site, additional 
survey information will be required in order to document the ground 
surface elevation differences; this information is critical when drawing 
cross-sections and in planning trenching and infiltration gallery 
installations. 
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METHOD 6200 

FIELD PORTABLE X-RAY FLUORESCENCE SPECTROMETRY FOR THE 
DETERMINATION OF ELEMENTAL CONCENTRATIONS IN SOIL AND SEDIMENT 

SW-846 is not intended to be an analytical training manual. Therefore, method 
procedures are written based on the assumption that they will be performed by analysts who are 
formally trained in at least the basic principles of chemical analysis and in the use of the subject 
technology. 

In addition, SW-846 methods, with the exception of required method use for the analysis 
of method-defined parameters, are intended to be guidance methods which contain general 
information on how to perform an analytical procedure or technique which a laboratory can use 
as a basic starting point for generating its own detailed Standard Operating Procedure (SOP), 
either for its own general use or for a specific project application. The performance data 
included in this method are for guidance purposes only, and are not intended to be and must 
not be used as absolute QC acceptance criteria for purposes of laboratory accreditation. 

1.0 SCOPE AND APPLICATION 

1.1 This method is applicable to the in situ and intrusive analysis of the 26 analytes 
listed below for soil and sediment samples. Some common elements are not listed in this 
method because they are considered "light" elements that cannot be detected by field portable 
x-ray fluorescence (FPXRF). These light elements are: lithium, beryllium, sodium, magnesium, 
aluminum, silicon, and phosphorus. Most of the analytes listed below are of environmental 
concern, while a few others have interference effects or change the elemental composition of 
the matrix, affecting quantitation of the analytes of interest. Generally elements of atomic 
number 16 or greater can be detected and quantitated by FPXRF. The following RCRA 
analytes have been determined by this method; 

Analytes CAS Registry No. 

Antimony (Sb) 

Arsenic (As) 

Barium (Ba) 

Cadmium (Cd) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Lead (Pb) 

Mercury (Hg) 

Nickel (Ni) 

Selenium (Se) 

Silver (Ag) 

Thallium (TI) 

Tin (Sn) 

7440-36-0 
7440-38-0 
7440-39-3 
7440-43-9 
7440-47-3 
7440-48-4 
7440-50-8 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 

7440-22-4 
7440-28-0 
7440-31-5 
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Analytes CAS Registry No. 

Vanadium (V) 7440-62-2 

Zinc (Zn) 7440-66-6 

In addition, the following non-RCRA analytes have been determined by this method; 

Analytes CAS Registry No. 

Calcium (Ca) 7440-70-2 

Iron (Fe) 7439-89-6 

Manganese (Mn) 7439-96-5 

Molybdenum (Mo) 7439-93-7 

Potassium (K) 7440-09-7 

Rubidium (Rb) 7440-17-7 

Strontium (Sr) 7440-24-6 

Thorium (Th) 7440-29-1 

Titanium (Ti) 7440-32-6 

Zirconium (Zr) 7440-67-7 

1.2 This method is a screening method to be used with confirmatory analysis using 
other techniques (e.g., flame atomic absorption spectrometry (FLAA), graphite furnance atomic 
absorption spectrometry (GFAA), inductively coupled plasma-atomic emission spectrometry, 
(ICP-AES), or inductively coupled plasma-mass spectrometry, (ICP-MS)). This method's main 
strength is that it is a rapid field screening procedure. The method's lower limits of detection are 
typically above the toxicity characteristic regulatory level for most RCRA analytes. However, 
when the obtainable values for precision, accuracy, and laboratory-established sensitivity of this 
method meet project-specific data quality objectives (DQOs), FPXRF is a fast, powerful, cost 
effective technology for site characterization. 

1.3 The method sensitivity or lower limit of detection depends on several factors, 
including the analyte of interest, the type of detector used, the type of excitation source, the 
strength ofthe excitation source, count times used to irradiate the sample, physical matrix 
effects, chemical matrix effects, and interelement spectral interferences. Example lower limits 
of detection for analytes of interest in environmental applications are shown in Table 1. These 
limits apply to a clean spiked matrix of quartz sand (silicon dioxide) free of interelement spectral 
interferences using long (100 -600 second) count times. These sensitivity values are given for 
guidance only and may not always be achievable, since they will vary depending on the sample 
matrix, which instrument is used, and operating conditions. A discussion of performance-based 
sensitivity is presented in Sec. 9.6. 

1.4 Analysts should consult the disclaimer statement at the front of the manual and the 
information in Chapter Two for guidance on the intended flexibility in the choice of methods, 
apparatus, materials, reagents, and supplies, and on the responsibilities ofthe analyst for 
demonstrating that the techniques employed are appropriate for the analytes of interest, in the 
matrix of interest, and at the levels of concern. 
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In addition, analysts and data users are advised that, except where explicitly specified in a 
regulation, the use of SW-846 methods is not mandatory in response to Federal testing 
requirements. The information contained in this method is provided by EPA as guidance to be 
used by the analyst and the regulated community in making judgments necessary to generate 
results that meet the data quality objectives for the intended application. 

1.5 Use of this method is restricted to use by, or under supervision of, personnel 
appropriately experienced and trained in the use and operation of an XRF instrument. Each 
analyst must demonstrate the ability to generate acceptable results with this method. 

2.0 SUMMARY OF METHOD 

2.1 The FPXRF technologies described in this method use either sealed radioisotope 
sources or x-ray tubes to irradiate samples with x-rays. When a sample is irradiated with x-rays, 
the source x-rays may undergo either scattering or absorption by sample atoms. This latter 
process is known as the photoelectric effect. When an atom absorbs the source x-rays, the 
incident radiation dislodges electrons from the innermost shells ofthe atom, creating vacancies. 
The electron vacancies are filled by electrons cascading in from outer electron shells. Electrons 
in outer shells have higher energy states than inner shell electrons, and the outer shell electrons 
give off energy as they cascade down into the inner shell vacancies. This rearrangement of 
electrons results in emission of x-rays characteristic of the given atom. The emission of x-rays, 
in this manner, is termed x-ray fluorescence. 

Three electron shells are generally involved in emission of x-rays during FPXRF analysis 
of environmental samples. The three electron shells include the K, L, and M shells. A typical 
emission pattern, also called an emission spectrum, for a given metal has multiple intensity 
peaks generated from the emission of K, L, or M shell electrons. The most commonly 
measured x-ray emissions are from the K and L shells; only metals with an atomic number 
greater than 57 have measurable M shell emissions. 

Each characteristic x-ray line is defined with the letter K, L, or M, which signifies which 
shell had the original vacancy and by a subscript alpha (a), beta ((3), or gamma (y) etc., which 
indicates the higher shell from which electrons fell to fill the vacancy and produce the x-ray. For 
example, a K̂  line is produced by a vacancy in the K shell filled by an L shell electron, whereas 
a Kp line is produced by a vacancy in the K shell filled by an M shell electron. The K̂  transition 
is on average 6 to 7 times more probable than the Kp transition; therefore, the K̂  line is 
approximately 7 times more intense than the Kp line for a given element, making the K̂  line the 
choice for quantitation purposes. 

The K lines for a given element are the most energetic lines and are the preferred lines for 
analysis. For a given atom, the x-rays emitted from L transitions are always less energetic than 
those emitted from K transitions. Unlike the K lines, the main L emission lines (L„ and Lp) for an 
element are of nearly equal intensity. The choice of one or the other depends on what 
interfering element lines might be present. The L emission lines are useful for analyses 
involving elements of atomic number (Z) 58 (cerium) through 92 (uranium). 

An x-ray source can excite characteristic x-rays from an element only if the source energy 
is greater than the absorption edge energy for the particular line group ofthe element, that is, 
the K absorption edge, L absorption edge, or M absorption edge energy. The absorption edge 
energy is somewhat greater than the corresponding line energy. Actually, the K absorption 
edge energy is approximately the sum of the K, L, and M line energies of the particular element, 
and the L absorption edge energy is approximately the sum of the L and M line energies. 
FPXRF is more sensitive to an element with an absorption edge energy close to but less than 
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the excitation energy of the source. For example, when using a cadmium-109 source, which 
has an excitation energy of 22.1 kiloelectron volts (keV), FPXRF would exhibit better sensitivity 
for zirconium which has a K line energy of 15.77 keV than to chromium, which has a K line 
energy of 5.41 keV. 

2.2 Under this method, inorganic analytes of interest are identified and quantitated 
using a field portable energy-dispersive x-ray fluorescence spectrometer. Radiation from one or 
more radioisotope sources or an electrically excited x-ray tube is used to generate characteristic 
x-ray emissions from elements in a sample. Up to three sources may be used to irradiate a 
sample. Each source emits a specific set of primary x-rays that excite a corresponding range of 
elements in a sample. When more than one source can excite the element of interest, the 
source is selected according to its excitation efficiency for the element of interest. 

For measurement, the sample is positioned in front of the probe window. This can be 
done in two manners using FPXRF instruments, specifically, in situ or intrusive. If operated in 
the in situ mode, the probe window is placed in direct contact with the soil surface to be 
analyzed. When an FPXRF instrument is operated in the intrusive mode, a soil or sediment 
sample must be collected, prepared, and placed in a sample cup. The sample cup is then 
placed on top of the window inside a protective cover for analysis. 

Sample analysis is then initiated by exposing the sample to primary radiation from the 
source. Fluorescent and backscattered x-rays from the sample enter through the detector 
window and are converted into electric pulses in the detector. The detector in FPXRF 
instruments is usually either a solid-state detector or a gas-filled proportional counter. Within 
the detector, energies ofthe characteristic x-rays are converted into a train of electric pulses, 
the amplitudes of which are linearly proportional to the energy of the x-rays. An electronic 
multichannel analyzer (MCA) measures the pulse amplitudes, which is the basis of qualitative x-
ray analysis. The number of counts at a given energy per unit of time is representative of the 
element concentration in a sample and is the basis for quantitative analysis. Most FPXRF 
instruments are menu-driven from software built into the units or from personal computers (PC). 

The measurement time of each source is user-selectable. Shorter source measurement 
times (30 seconds) are generally used for initial screening and hot spot delineation, and longer 
measurement times (up to 300 seconds) are typically used to meet higher precision and 
accuracy requirements. 

FPXRF instruments can be calibrated using the following methods; internally using 
fundamental parameters determined by the manufacturer, empirically based on site-specific 
calibration standards (SSCS), or based on Compton peak ratios. The Compton peak is 
produced by backscattering of the source radiation. Some FPXRF instruments can be 
calibrated using multiple methods. 

3.0 DEFINITIONS 

3.1 FPXRF - Field portable x-ray fluorescence. 

3.2 MCA " Multichannel analyzer for measuring pulse amplitude. 

3.3 SSCS ~ Site-specific calibration standards. 

3.4 FP ~ Fundamental parameter. 

3.5 ROI ~ Region of interest. 
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3.6 SRM - Standard reference material; a standard containing certified amounts of 
metals in soil or sediment. 

3.7 eV ~ Electron volt; a unit of energy equivalent to the amount of energy gained by 
an electron passing through a potential difference of one volt. 

3.8 Refer to Chapter One, Chapter Three, and the manufacturer's instructions for other 
definitions that may be relevant to this procedure. 

4.0 INTERFERENCES 

4.1 The total method error for FPXRF analysis is defined as the square root of the sum 
of squares of both instrument precision and user- or application-related error. Generally, 
instrument precision is the least significant source of error in FPXRF analysis. User- or 
application-related error is generally more significant and varies with each site and method 
used. Some sources of interference can be minimized or controlled by the instrument operator, 
but others cannot. Common sources of user- or application-related error are discussed below. 

4.2 Physical matrix effects result from variations in the physical character of the 
sample. These variations may include such parameters as particle size, uniformity, 
homogeneity, and surface condition. For example, if any analyte exists in the form of very fine 
particles in a coarser-grained matrix, the analyte's concentration measured by the FPXRF will 
vary depending on how fine particles are distributed within the coarser-grained mathx. If the 
fine particles "settle" to the bottom ofthe sample cup (i.e., against the cup window), the analyte 
concentration measurement will be higher than if the fine particles are not mixed in well and stay 
on top of the coarser-grained particles in the sample cup. One way to reduce such error is to 
grind and sieve all soil samples to a uniform particle size thus reducing sample-to-sample 
particle size variability. Homogeneity is always a concern when dealing with soil samples. 
Every effort should be made to thoroughly mix and homogenize soil samples before analysis. 
Field studies have shown heterogeneity of the sample generally has the largest impact on 
comparability with confirmatory samples. 

4.3 Moisture content may affect the accuracy of analysis of soil and sediment sample 
analyses. When the moisture content is between 5 and 20 percent, the overall error from 
moisture may be minimal. However, moisture content may be a major source of error when 
analyzing samples of surface soil or sediment that are saturated with water. This error can be 
minimized by drying the samples in a convection or toaster oven. Microwave drying is not 
recommended because field studies have shown that microwave drying can increase variability 
between FPXRF data and confirmatory analysis and because metal fragments in the sample 
can cause arcing to occur in a microwave. 

4.4 Inconsistent positioning of samples in front of the probe window is a potential 
source of error because the x-ray signal decreases as the distance from the radioactive source 
increases. This error is minimized by maintaining the same distance between the window and 
each sample. For the best results, the window of the probe should be in direct contact with the 
sample, which means that the sample should be flat and smooth to provide a good contact 
surface. 
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4.5 Chemical matrix effects result from differences in the concentrations of interfering 
elements. These effects occur as either spectral interferences (peak overlaps) or as x-ray 
absorption and enhancement phenomena. Both effects are common in soils contaminated with 
heavy metals. As examples of absorption and enhancement effects; iron (Fe) tends to absorb 
copper (Cu) x-rays, reducing the intensity of the Cu measured by the detector, while chromium 
(Cr) will be enhanced at the expense of Fe because the absorption edge of Cr is slightly lower 
in energy than the fluorescent peak of iron. The effects can be corrected mathematically 
through the use of fundamental parameter (FP) coefficients. The effects also can be 
compensated for using SSCS, which contain all the elements present on site that can interfere 
with one another. 

4.6 When present in a sample, certain x-ray lines from different elements can be very 
close in energy and, therefore, can cause interference by producing a severely overlapped 
spectrum. The degree to which a detector can resolve the two different peaks depends on the 
energy resolution of the detector. If the energy difference between the two peaks in electron 
volts is less than the resolution of the detector in electron volts, then the detector will not be able 
to fully resolve the peaks. 

The most common spectrum overlaps involve the Kp line of element Z-1 with the K̂  line of 
element Z. This is called the K /̂Kp interference. Because the K '̂.K^ intensity ratio for a given 
element usually is about 7:1, the interfering element, Z-1, must be present at large 
concentrations to cause a problem. Two examples of this type of spectral interference involve 
the presence of large concentrations of vanadium (V) when attempting to measure Cr or the 
presence of large concentrations of Fe when attempting to measure cobalt (Co). The V K„ and 
Kp energies are 4.95 and 5.43 keV, respectively, and the Cr K„ energy is 5.41 keV. The Fe K„ 
and Kp energies are 6.40 and 7.06 keV, respectively, and the Co K̂ , energy is 6.92 keV. The 
difference between the V Kp and Cr K,, energies is 20 eV, and the difference between the Fe Kp 
and the Co K̂  energies is 140 eV. The resolution ofthe highest-resolution detectors in FPXRF 
instruments is 170 eV. Therefore, large amounts of V and Fe will interfere with quantitation of 
Cr or Co, respectively. The presence of Fe is a frequent problem because it is often found in 
soils at tens of thousands of parts per million (ppm). 

4.7 Other interferences can arise from K/L, K/M, and L/M line overlaps, although these 
overlaps are less common. Examples of such overlap involve arsenic (As) K„/lead (Pb) L̂  and 
sulfur (S) KJPb M^. In the As/Pb case, Pb can be measured from the Pb Lp line, and As can be 
measured from either the As K„ or the As K̂  line; in this way the interference can be corrected. 
If the As Kp line is used, sensitivity will be decreased by a factor of two to five times because it is 
a less intense line than the As K̂  line. If the As K̂  line is used in the presence of Pb, 
mathematical corrections within the instrument software can be used to subtract out the Pb 
interference. However, because ofthe limits of mathematical corrections, As concentrations 
cannot be efficiently calculated for samples with Pb;As ratios of 10:1 or more. This high ratio of 
Pb to As may result in reporting of a "nondetect" or a "less than" value (e.g., <300 ppm) for As, 
regardless ofthe actual concentration present. 

No instrument can fully compensate for this interference. It is important for an operator to 
understand this limitation of FPXRF instruments and consult with the manufacturer ofthe 
FPXRF instrument to evaluate options to minimize this limitation. The operator's decision will 
be based on action levels for metals in soil established for the site, matrix effects, capabilities of 
the instrument, data quality objectives, and the ratio of lead to arsenic known to be present at 
the site. If a site is encountered that contains lead at concentrations greater than ten times the 
concentration of arsenic it is advisable that all critical soil samples be sent off site for 
confirmatory analysis using other techniques (e.g., flame atomic absorption spectrometry 
(FLAA), graphite furnance atomic absorption spectrometry (GFAA), inductively coupled plasma-
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atomic emission spectrometry, (ICP-AES), or inductively coupled plasma-mass spectrometry, 
(ICP-MS)). 

4.8 If SSCS are used to calibrate an FPXRF instrument, the samples collected must be 
representative ofthe site under investigation. Representative soil sampling ensures that a 
sample or group of samples accurately reflects the concentrations ofthe contaminants of 
concern at a given time and location. Analytical results for representative samples reflect 
vahations in the presence and concentration ranges of contaminants throughout a site. 
Variables affecting sample representativeness include differences in soil type, contaminant 
concentration vahability, sample collection and preparation variability, and analytical variability, 
all of which should be minimized as much as possible. 

4.9 Soil physical and chemical effects may be corrected using SSCS that have been 
analyzed by inductively coupled plasma (ICP) or atomic absorption (AA) methods. However, a 
major source of error can be introduced if these samples are not representative of the site or if 
the analytical error is large. Another concern is the type of digestion procedure used to prepare 
the soil samples for the reference analysis. Analytical results for the confirmatory method will 
vary depending on whether a partial digestion procedure, such as Method 3050, or a total 
digestion procedure, such as Method 3052, is used. It is known that depending on the nature of 
the soil or sediment. Method 3050 will achieve differing extraction efficiencies for different 
analytes of interest. The confirmatory method should meet the project-specific data quality 
objectives (DQOs). 

XRF measures the total concentration of an element; therefore, to achieve the greatest 
comparability of this method with the reference method (reduced bias), a total digestion 
procedure should be used for sample preparation. However, in the study used to generate the 
performance data for this method (see Table 8), the confirmatory method used was Method 
3050, and the FPXRF data compared very well with regression correlation coefficients (r often 
exceeding 0.95, except for barium and chromium). The critical factor is that the digestion 
procedure and analytical reference method used should meet the DQOs ofthe project and 
match the method used for confirmation analysis. 

4.10 Ambient temperature changes can affect the gain of the amplifiers producing 
instrument drift. Gain or drift is primarily a function ofthe electronics (amplifier or preamplifier) 
and not the detector as most instrument detectors are cooled to a constant temperature. Most 
FPXRF instruments have a built-in automatic gain control. If the automatic gain control is 
allowed to make periodic adjustments, the instrument will compensate for the influence of 
temperature changes on its energy scale. If the FPXRF instrument has an automatic gain 
control function, the operator will not have to adjust the instrument's gain unless an error 
message appears. If an error message appears, the operator should follow the manufacturer's 
procedures for troubleshooting the problem. Often, this involves performing a new energy 
calibration. The performance of an energy calibration check to assess drift is a quality control 
measure discussed in Sec. 9.2. 

If the operator is instructed by the manufacturer to manually conduct a gain check 
because of increasing or decreasing ambient temperature, it is standard to perform a gain 
check after every 10 to 20 sample measurements or once an hour whichever is more frequent. 
It is also suggested that a gain check be performed if the temperature fluctuates more than 10° 
F. The operator should iollow the manufacturer's recommendations for gain check frequency. 
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5.0 SAFETY 

5.1 This method does not address all safety issues associated with its use. The user 
is responsible for maintaining a safe work environment and a current awareness file of OSHA 
regulations regarding the safe handling of the chemicals listed in this method. A reference file 
of material safety data sheets (MSDSs) should be available to all personnel involved in these 
analyses. 

NOTE; No MSDS applies directly to the radiation-producing instrument because that is 
covered under the Nuclear Regulatory Commission (NRC) or applicable state 
regulations. 

5.2 Proper training for the safe operation of the instrument and radiation training 
should be completed by the analyst prior to analysis. Radiation safety for each specific 
instrument can be found in the operator's manual. Protective shielding should never be 
removed by the analyst or any personnel other than the manufacturer. The analyst should be 
aware of the local state and national regulations that pertain to the use of radiation-producing 
equipment and radioactive materials with which compliance is required. There should be a 
person appointed within the organization that is solely responsible for properly instructing all 
personnel, maintaining inspection records, and monitoring x-ray equipment at regular intervals. 

Licenses for radioactive materials are of two types, specifically; (1) a general license 
which is usually initiated by the manufacturer for receiving, acquiring, owning, possessing, 
using, and transferring radioactive material incorporated in a device or equipment, and (2) a 
specific license which is issued to named persons for the operation of radioactive instruments 
as required by local, state, or federal agencies. A copy of the radioactive material license (for 
specific licenses only) and leak tests should be present with the instrument at all times and 
available to local and national authorities upon request. 

X-ray tubes do not require radioactive material licenses or leak tests, but do require 
approvals and licenses which vary from state to state. In addition, fail-safe x-ray warning lights 
should be illuminated whenever an x-ray tube is energized. Provisions listed above concerning 
radiation safety regulations, shielding, training, and responsible personnel apply to x-ray tubes 
just as to radioactive sources. In addition, a log of the times and operating conditions should be 
kept whenever an x-ray tube is energized. An additional hazard present with x-ray tubes is the 
danger of electric shock from the high voltage supply, however, if the tube is properly positioned 
within the instrument, this is only a negligible hsk. Any instrument (x-ray tube or radioisotope 
based) is capable of delivering an electric shock from the basic circuitry when the system is 
inappropriately opened. 

5.3 Radiation monitoring equipment should be used with the handling and operation of 
the instrument. The operator and the surrounding environment should be monitored continually 
for analyst exposure to radiation. Thermal luminescent detectors (TLD) in the form of badges 
and hngs are used to monitor operator radiation exposure. The TLDs or badges should be worn 
in the area of maximum exposure. The maximum permissible whole-body dose from 
occupational exposure is 5 Roentgen Equivalent Man (REM) per year. Possible exposure 
pathways for radiation to enter the body are ingestion, inhaling, and absorption. The best 
precaution to prevent radiation exposure is distance and shielding. 

6.0 EQUIPMENT AND SUPPLIES 

The mention of trade names or commercial products in this manual is for illustrative 
purposes only, and does not constitute an EPA endorsement or exclusive recommendation for 
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use. The products and instrument settings cited in SW-846 methods represent those products 
and settings used during method development or subsequently evaluated by the Agency. 
Glassware, reagents, supplies, equipment, and settings other than those listed in this manual 
may be employed provided that method performance appropriate for the intended application 
has been demonstrated and documented. 

6.1 FPXRF spectrometer ~ An FPXRF spectrometer consists of four major 
components; (1) a source that provides x-rays; (2) a sample presentation device; (3) a detector 
that converts x-ray-generated photons emitted from the sample into measurable electronic 
signals; and (4) a data processing unit that contains an emission or fluorescence energy 
analyzer, such as an MCA, that processes the signals into an x-ray energy spectrum from which 
elemental concentrations in the sample may be calculated, and a data display and storage 
system. These components and additional, optional items, are discussed below. 

6.1.1 Excitation sources - FPXRF instruments use either a sealed radioisotope 
source or an x-ray tube to provide the excitation source. Many FPXRF instruments use 
sealed radioisotope sources to produce x-rays in order to irradiate samples. The FPXRF 
instrument may contain between one and three radioisotope sources. Common 
radioisotope sources used for analysis for metals in soils are iron Fe-55 (^^Fe), cadmium 
Cd-109 (^°^Cd), americium Am-241 (^"^Am), and curium Cm-244 (^'"'Cm). These sources 
may be contained in a probe along with a window and the detector; the probe may be 
connected to a data reduction and handling system by means of a flexible cable. 
Alternatively, the sources, window, and detector may be included in the same unit as the 
data reduction and handling system. 

The relative strength ofthe radioisotope sources is measured in units of millicuries 
(mCi). All other components of the FPXRF system being equal, the stronger the source, 
the greater the sensitivity and precision of a given instrument. Radioisotope sources 
undergo constant decay. In fact, it is this decay process that emits the primary x-rays 
used to excite samples for FPXRF analysis. The decay of radioisotopes is measured in 
"half-lives." The half-life of a radioisotope is defined as the length of time required to 
reduce the radioisotopes strength or activity by half. Developers of FPXRF technologies 
recommend source replacement at regular intervals based on the source's half-life. This 
is due to the ever increasing time required for the analysis rather than a decrease in 
instrument performance. The characteristic x-rays emitted from each of the different 
sources have energies capable of exciting a certain range of analytes in a sample. Table 
2 summahzes the characteristics of four common radioisotope sources. 

X-ray tubes have higher radiation output, no intrinsic lifetime limit, produce 
constant output over their lifetime, and do not have the disposal problems of radioactive 
sources but are just now appearing in FPXRF instruments. An electhcally-excited x-ray 
tube operates by bombarding an anode with electrons accelerated by a high voltage. The 
electrons gain an energy in electron volts equal to the accelerating voltage and can excite 
atomic transitions in the anode, which then produces characteristic x-rays. These 
characteristic x-rays are emitted through a window which contains the vacuum necessary 
for the electron acceleration. An important difference between x-ray tubes and radioactive 
sources is that the electrons which bombard the anode also produce a continuum of 
x-rays across a broad range of energies in addition to the characteristic x-rays. This 
continuum is weak compared to the characteristic x-rays but can provide substantial 
excitation since it covers a broad energy range. It has the undesired property of producing 
background in the spectrum near the analyte x-ray lines when it is scattered by the 
sample. For this reason a filter is often used between the x-ray tube and the sample to 
suppress the continuum radiation while passing the characteristic x-rays from the anode. 
This filter is sometimes incorporated into the window of the x-ray tube. The choice of 

6200 - 9 Revision 0 
February 2007 



accelerating voltage is governed both by the anode material, since the electrons must 
have sufficient energy to excite the anode, which requires a voltage greater than the 
absorption edge ofthe anode material and by the instrument's ability to cool the x-ray 
tube. The anode is most efficiently excited by voltages 2 to 2.5 times the edge energy 
(most x-rays per unit power to the tube), although voltages as low as 1.5 times the 
absorption edge energy will work. The characteristic x-rays emitted by the anode are 
capable of exciting a range of elements in the sample just as with a radioactive source. 
Table 3 gives the recommended operating voltages and the sample elements excited for 
some common anodes. 

6.1.2 Sample presentation device ~ FPXRF instruments can be operated in two 
modes: in situ and intrusive. If operated in the in situ mode, the probe window is placed 
in direct contact with the soil surface to be analyzed. When an FPXRF instrument is 
operated in the intrusive mode, a soil or sediment sample must be collected, prepared, 
and placed in a sample cup. For FPXRF instruments operated in the intrusive mode, the 
probe may be rotated so that the window faces either upward or downward. A protective 
sample cover is placed over the window, and the sample cup is placed on top of the 
window inside the protective sample cover for analysis. 

6.1.3 Detectors - The detectors in the FPXRF instruments can be either solid-
state detectors or gas-filled, proportional counter detectors. Common solid-state detectors 
include mercuric iodide (Hglj), silicon pin diodei and lithium-drifted silicon Si(Li). The Hgis 
detector is operated at a moderately subambient temperature controlled by a low power 
thermoelectric cooler. The silicon pin diode detector also is cooled via the thermoelectric 
Peltier effect. The Si(Li) detector must be cooled to at least -90 °C either with liquid 
nitrogen or by thermoelectric cooling via the Peltier effect. Instruments with a Si(Li) 
detector have an internal liquid nitrogen dewar with a capacity of 0.5 to 1.0 L. Proportional 
counter detectors are rugged and lightweight, which are important features of a field 
portable detector. However, the resolution of a proportional counter detector is not as 
good as that of a solid-state detector. The energy resolution of a detector for 
characteristic x-rays is usually expressed in terms of full width at half-maximum (FWHM) 
height of the manganese K̂  peak at 5.89 keV. The typical resolutions of the above 
mentioned detectors are as follows; Hgl2-270 eV; silicon pin diode-250 eV; Si(Li)-170 eV; 
and gas-filled, proportional counter-750 eV. 

During operation of a solid-state detector, an x-ray photon strikes a biased, solid-
state crystal and loses energy in the crystal by producing electron-hole pairs. The electric 
charge produced is collected and provides a current pulse that is directly proportional to 
the energy ofthe x-ray photon absorbed by the crystal ofthe detector. A gas-filled, 
proportional counter detector is an ionization chamber filled with a mixture of noble and 
other gases. An x-ray photon entering the chamber ionizes the gas atoms. The electric 
charge produced is collected and provides an electric signal that is directly proportional to 
the energy ofthe x-ray photon absorbed by the gas in the detector. 

6.1.4 Data processing units ~ The key component in the data processing unit of 
an FPXRF instrument is the MCA. The MCA receives pulses from the detector and sorts 
them by their amplitudes (energy level). The MCA counts pulses per second to determine 
the height ofthe peak in a spectrum, which is indicative ofthe target analyte's 
concentration. The spectrum of element peaks are built on the MCA. The MCAs in 
FPXRF instruments have from 256 to 2,048 channels. The concentrations of target 
analytes are usually shown in ppm on a liquid crystal display (LCD) in the instrument. 
FPXRF instruments can store both spectra and from 3,000 to 5,000 sets of numerical 
analytical results. Most FPXRF instruments are menu-driven from software built into the 
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units or from PCs. Once the data-storage memory of an FPXRF unit is full or at any other 
time, data can be downloaded by means of an RS-232 port and cable to a PC. 

6.2 Spare battery and battery charger. 

6.3 Polyethylene sample cups - 31 to 40 mm in diameter with collar, or equivalent 
(appropriate for FPXRF instrument). 

6.4 X-ray window film ~ Mylar™, Kapton"^* ,̂ Spectrolene'^'^, polypropylene, or 
equivalent; 2.5 to 6.0 pm thick. 

6.5 Mortar and pestle ~ Glass, agate, or aluminum oxide; for grinding soil and 
sediment samples. 

6.6 Containers - Glass or plastic to store samples. 

6.7 Sieves ~ 60-mesh (0.25 mm), stainless-steel. Nylon, or equivalent for prepahng 
soil and sediment samples. 

6.8 Trowels - For smoothing soil surfaces and collecting soil samples. 

6.9 Plastic bags ~ Used for collection and homogenizafion of soil samples. 

6.10 Drying oven ~ Standard convection or toaster oven, for soil and sediment samples 
that require drying. 

7.0 REAGENTS AND STANDARDS 

7.1 Reagent grade chemicals must be used in all tests. Unless otherwise indicated, it 
is intended that all reagents conform to the specifications ofthe Committee on Analytical 
Reagents ofthe American Chemical Society, where such specifications are available. Other 
grades may be used, provided it is first ascertained that the reagent is of sufficiently high purity 
to permit its use without lessening the accuracy ofthe determination. 

7.2 Pure element standards ~ Each pure, single-element standard is intended to 
produce strong characteristic x-ray peaks of the element of interest only. Other elements 
present must not conthbute to the fluorescence spectrum. A set of pure element standards for 
commonly sought analytes is supplied by the instrument manufacturer, if designated for the 
instrument; not all instruments require the pure element standards. The standards are used to 
set the region of interest (ROI) for each element. They also can be used as energy calibration 
and resolution check samples. 

7.3 Site-specific calibration standards ~ Instruments that employ fundamental 
parameters (FP) or similar mathematical models in minimizing matrix effects may not require 
SSCS. If the FP calibration model is to be optimized or if empirical calibration is necessary, 
then SSCSs must be collected, prepared, and analyzed. 

7.3.1 The SSCS must be representative ofthe matrix to be analyzed by 
FPXRF. These samples must be well homogenized. A minimum of 10 samples spanning 
the concentration ranges ofthe analytes of interest and ofthe interfering elements must 
be obtained from the site. A sample size of 4 to 8 ounces is recommended, and standard 
glass sampling jars should be used. 
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7.3.2 Each sample should be oven-dried for 2 to 4 hr at a temperature of less 
than 150 °C. If mercury is to be analyzed, a separate sample portion should be dried at 
ambient temperature as heating may volatilize the mercury. When the sample is dry, all 
large, organic debris and nonrepresentative material, such as twigs, leaves, roots, insects, 
asphalt, and rock should be removed. The sample should be homogenized (see Sec. 
7.3.3) and then a representative portion ground with a mortar and pestle or other 
mechanical means, prior to passing through a 60-mesh sieve. Only the coarse rock 
fraction should remain on the screen. 

7.3.3 The sample should be homogenized by using a riffle splitter or by placing 
150 to 200 g of the dried, sieved sample on a piece of kraft or butcher paper about 1.5 by 
1.5 feet in size. Each corner of the paper should be lifted alternately, roiling the soil over 
on itself and toward the opposite corner. The soil should be rolled on itself 20 times. 
Approximately 5 g of the sample should then be removed and placed in a sample cup for 
FPXRF analysis. The rest of the prepared sample should be sent off site for ICP or AA 
analysis. The method use for confirmatory analysis should meet the data quality 
objectives of the project. 

7.4 Blank samples - The blank samples should be from a "clean" quartz or silicon 
dioxide matrix that is free of any analytes at concentrations above the established lower limit of 
detection. These samples are used to monitor for cross-contamination and laboratory-induced 
contaminants or interferences. 

7.5 Standard reference materials ~ Standard reference materials (SRMs) are 
standards containing certified amounts of metals in soil or sediment. These standards are used 
for accuracy and performance checks of FPXRF analyses. SRMs can be obtained from the 
National Institute of Standards and Technology (NIST), the U.S. Geological Survey (USGS), the 
Canadian National Research Council, and the national bureau of standards in foreign nations. 
Pertinent NIST SRMs for FPXRF analysis include 2704, Buffalo River Sediment; 2709, San 
Joaquin Soil; and 2710 and 2711, Montana Soil. These SRMs contain soil or sediment from 
actual sites that has been analyzed using independent inorganic analytical methods by many 
different laboratories. When these SRMs are unavailable, alternate standards may be used 
(e.g., NIST 2702). 

8.0 SAMPLE COLLECTION, PRESERVATION, AND STORAGE 

Sample handling and preservation procedures used in FPXRF analyses should follow the 
guidelines in Chapter Three, "Inorganic Analytes." 

9.0 QUALITY CONTROL 

9.1 Follow the manufacturer's instructions for the quality control procedures specific to 
use ofthe testing product. Refer to Chapter One for additional guidance on quality assurance 
(QA) and quality control (QC) protocols. Any effort involving the collection of analytical data 
should include development of a structured and systematic planning document, such as a 
Quality Assurance Project Plan (QAPP) or a Sampling and Analysis Plan (SAP), which 
translates project objectives and specifications into directions for those that will implement the 
project and assess the results. 

9.2 Energy calibration check - To determine whether an FPXRF instrument is 
operating within resolution and stability tolerances, an energy calibration check should be run. 
The energy calibration check determines whether the characteristic x-ray lines are shifting, 
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which would indicate drift within the instrument. As discussed in Sec. 4.10, this check also 
serves as a gain check in the event that ambient temperatures are fluctuating greatly (more than 
10 °F). 

9.2.1 The energy calibration check should be run at a frequency consistent with 
manufacturer's recommendations. Generally, this would be at the beginning of each 
working day, after the batteries are changed or the instrument is shut off, at the end of 
each working day, and at any other time when the instrument operator believes that drift is 
occurring during analysis. A pure element such as iron, manganese, copper, or lead is 
often used for the energy calibration check. A manufacturer-recommended count time per 
source should be used for the check. 

9.2.2 The instrument manufacturer's manual specifies the channel or 
kiloelectron volt level at which a pure element peak should appear and the expected 
intensity of the peak. The intensity and channel number of the pure element as measured 
using the source should be checked and compared to the manufacturer's 
recommendation. If the energy calibration check does not meet the manufacturer's 
critena, then the pure element sample should be repositioned and reanalyzed. If the 
criteria are still not met, then an energy calibration should be performed as described in 
the manufacturer's manual. With some FPXRF instruments, once a spectrum is acquired 
from the energy calibration check, the peak can be optimized and realigned to the 
manufacturer's specifications using their software, 

9.3 Blank samples - Two types of blank samples should be analyzed for FPXRF 
analysis, specifically, instrument blanks and method blanks. 

9.3.1 An instrument blank is used to verify that no contamination exists in the 
spectrometer or on the probe window. The instrument blank can be silicon dioxide, a 
polytetraflurorethylene (PTFE) block, a quartz block, "clean" sand, or lithium carbonate. 
This instrument blank should be analyzed on each working day before and after analyses 
are conducted and once per every twenty samples. An instrument blank should also be 
analyzed whenever contamination is suspected by the analyst. The frequency of analysis 
will vary with the data quality objectives ofthe project. A manufacturer-recommended 
count time per source should be used for the blank analysis. No element concentrations 
above the established lower limit of detection should be found in the instrument blank. If 
concentrations exceed these limits, then the probe window and the check sample should 
be checked for contamination. If contamination is not a problem, then the instrument must 
be "zeroed" by following the manufacturer's instructions. 

9.3.2 A method blank is used to monitor for laboratory-induced contaminants or 
interferences. The method blank can be "clean" silica sand or lithium carbonate that 
undergoes the same preparation procedure as the samples. A method blank must be 
analyzed at least daily. The frequency of analysis will depend on the data quality 
objectives of the project. If the method blank does not contain the target analyte at a level 
that interferes with the project-specific data quality objectives then the method blank would 
be considered acceptable.. In the absence of project-specific data quality objectives, if the 
blank is less than the lowest level of detection or less than 10% ofthe lowest sample 
concentration for the analyte, whichever is greater, then the method blank would be 
considered acceptable. If the method blank cannot be considered acceptable, the cause 
ofthe problem must be identified, and all samples analyzed with the method blank must 
be reanalyzed. 
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9.4 Calibration verification checks ~ A calibration verification check sample is used to 
check the accuracy of the instrument and to assess the stability and consistency of the analysis 
for the analytes of interest. A check sample should be analyzed at the beginning of each 
working day, during active sample analyses, and at the end of each working day. The 
frequency of calibration checks during active analysis will depend on the data quality objectives 
of the project. The check sample should be a well characterized soil sample from the site that is 
representative of site samples in terms of particle size and degree of homogeneity and that 
contains contaminants at concentrations near the action levels. If a site-specific sample is not 
available, then an NIST or other SRM that contains the analytes of interest can be used to verify 
the accuracy ofthe instrument. The measured value for each target analyte should be within 
±20 percent (%D) of the true value for the calibration verification check to be acceptable. If a 
measured value falls outside this range, then the check sample should be reanalyzed. If the 
value continues to fall outside the acceptance range, the instrument should be recalibrated, and 
the batch of samples analyzed before the unacceptable calibration verification check must be 
reanalyzed. 

9.5 Precision measurements - The precision of the method is monitored by analyzing 
a sample with low, moderate, or high concentrations of target analytes. The frequency of 
precision measurements will depend on the data quality objectives for the data. A minimum of 
one precision sample should be run per day. Each precision sample should be analyzed 7 
times in replicate. It is recommended that precision measurements be obtained for samples 
with varying concentration ranges to assess the effect of concentration on method precision. 
Determining method precision for analytes at concentrations near the site action levels can be 
extremely important if the FPXRF results are to be used in an enforcement action; therefore, 
selection of at least one sample with target analyte concentrations at or near the site action 
levels or levels of concern is recommended. A precision sample is analyzed by the instrument 
for the same field analysis time as used for other project samples. The relative standard 
deviation (RSD) ofthe sample mean is used to assess method precision. For FPXRF data to 
be considered adequately precise, the RSD should not be greater than 20 percent with the 
exception of chromium. RSD values for chromium should not be greater than 30 percent. If 
both in situ and intrusive analytical techniques are used during the course of one day, it is 
recommended that separate precision calculations be performed for each analysis type. 

The equation for calculating RSD is as follows; 

RSD = (SD/Mean Concentration) x 100 

where; 

RSD = Relative standard deviation for the precision measurement for the 
analyte 

SD = Standard deviation of the concentration for the analyte 
Mean concentration = Mean concentration for the analyte 

The precision or reproducibility of a measurement will improve with increasing count time, 
however, increasing the count time by a factor of 4 will provide only 2 times better precision, so 
there is a point of diminishing return. Increasing the count time also improves the sensitivity, 
but decreases sample throughput. 

9.6 The lower limits of detection should be established from actual measured 
performance based on spike recoveries in the matrix of concern or from acceptable method 
performance on a certified reference material of the appropriate mathx and within the 
appropriate calibration range for the application. This is considered the best estimate of the true 
method sensitivity as opposed to a statistical determination based on the standard deviation of 
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replicate analyses of a low-concentration sample. While the statistical approach demonstrates 
the potential data variability for a given sample mathx at one point in time, it does not represent 
what can be detected or most importantly the lowest concentration that can be calibrated. For 
this reason the sensitivity should be established as the lowest point of detection based on 
acceptable target analyte recovery in the desired sample matrix. 

9.7 Confirmatory samples - The comparability of the FPXRF analysis is determined by 
submitting FPXRF-analyzed samples for analysis at a laboratory. The method of confirmatory 
analysis must meet the project and XRF measurement data quality objectives. The 
confirmatory samples must be splits of the well homogenized sample matehal. In some cases 
the prepared sample cups can be submitted. A minimum of 1 sample for each 20 FPXRF-
analyzed samples should be submitted for confirmatory analysis. This frequency will depend on 
project-specific data quality objectives. The confirmatory analyses can also be used to verify 
the quality ofthe FPXRF data. The confirmatory samples should be selected from the lower, 
middle, and upper range of concentrations measured by the FPXRF. They should also include 
samples with analyte concentrations at or near the site action levels. The results of the 
confirmatory analysis and FPXRF analyses should be evaluated with a least squares linear 
regression analysis. If the measured concentrations span more than one order of magnitude, 
the data should be log-transformed to standardize variance which is proportional to the 
magnitude of measurement. The correlation coefficient (r) for the results should be 0.7 or 
greater for the FPXRF data to be considered screening level data. If the r is 0.9 or greater and 
inferential statistics indicate the FPXRF data and the confirmatory data are statistically 
equivalent at a 99 percent confidence level, the data could potentially meet definitive level data 
criteria. 

10.0 CALIBRATION AND STANDARDIZATION 

10.1 Instrument calibration ~ Instrument calibration procedures vary among FPXRF 
instruments. Users of this method should follow the calibration procedures outlined in the 
operator's manual for each specific FPXRF instrument. Generally, however, three types of 
calibration procedures exist for FPXRF instruments, namely; FP calibration, empihcal 
calibration, and the Compton peak ratio or normalization method. These three types of 
calibration are discussed below. 

10.2 Fundamental parameters calibration ~ FP calibration procedures are extremely 
variable. An FP calibration provides the analyst with a "standardless" calibration. The 
advantages of FP calibrations over empirical calibrations include the following; 

No previously collected site-specific samples are necessary, although 
site-specific samples with confirmed and validated analytical results for all 
elements present could be used. 

Cost is reduced because fewer confirmatory laboratory results or 
calibration standards are necessary. 

However, the analyst should be aware ofthe limitations imposed on FP calibration by 
particle size and mathx effects. These limitations can be minimized by adhehng to the 
preparation procedure deschbed in Sec. 7.3. The two FP calibration processes discussed 
below are based on an effective energy FP routine and a back scatter with FP (BFP) routine. 
Each FPXRF FP calibration process is based on a different iterative algohthmic method. The 
calibration procedure for each routine is explained in detail in the manufacturer's user manual 
for each FPXRF instrument; in addition, training courses are offered for each instrument. 
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10.2.1 Effective energy FP calibration - The effective energy FP calibration is 
performed by the manufacturer before an instrument is sent to the analyst. "Although 
SSCS can be used, the calibration relies on pure element standards or SRMs such as 
those obtained from NIST for the FP calibration. The effective energy routine relies on the 
spectrometer response to pure elements and FP iterative algorithms to compensate for 
vahous matnx effects. 

Alpha coefficients are calculated using a variation of the Sherman equation, which 
calculates theoretical intensities from the measurement of pure element samples. These 
coefficients indicate the quantitative effect of each matrix element on an analyte's 
measured x-ray intensity. Next, the Lachance Traill algorithm is solved as a set of 
simultaneous equations based on the theoretical intensities. The alpha coefficients are 
then downloaded into the specific instrument. 

The working effective energy FP calibration curve must be verified before sample 
analysis begins on each working day, after every 20 samples are analyzed, and at the end 
of sampling. This verification is performed by analyzing either an NIST SRM or an SSCS 
that is representative of the site-specific samples. This SRM or SSCS serves as a 
calibration check. A manufacturer-recommended count time per source should be used 
for the calibration check. The analyst must then adjust the y-intercept and slope of the 
calibration curve to best fit the known concentrations of target analytes in the SRM or 
SSCS. 

A percent difference (%D) is then calculated for each target analyte. The %D 
should be within ±20 percent of the certified value for each analyte. If the %D falls outside 
this acceptance range, then the calibration curve should be adjusted by varying the slope 
of the line or the y-intercept value for the analyte. The SRM or SSCS is reanalyzed until 
the %D falls within ±20 percent. The group of 20 samples analyzed before an out-of-
control calibration check should be reanalyzed. 

The equation to calibrate %D is as follows; 

%D = ( ( C , - C J / C J x 1 0 0 

where: 

%D = Percent difference 
C^ = Certified concentration of standard sample 
Cg = Measured concentration of standard sample 

10.2.2 BFP calibration ~ BFP calibration relies on the ability ofthe liquid 
nitrogen-cooled, Si(Li) solid-state detector to separate the coherent (Compton) and 
incoherent (Rayleigh) backscatter peaks of phmary radiation. These peak intensities are 
known to be a function of sample composition, and the ratio ofthe Compton to Rayleigh 
peak is a function of the mass absorption of the sample. The calibration procedure is 
explained in detail in the instrument manufacturer's manual. Following is a general 
description ofthe BFP calibration procedure. 

The concentrations of all detected and quantified elements are entered into the 
computer software system. Certified element results for an NIST SRM or confirmed and 
validated results for an SSCS can be used. In addition, the concentrations of oxygen and 
silicon must be entered; these two concentrations are not found in standard metals 
analyses. The manufacturer provides silicon and oxygen concentrations for typical soil 
types. Pure element standards are then analyzed using a manufacturer-recommended 
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count time per source. The results are used to calculate correction factors in order to 
adjust for spectrum overlap of elements. 

The working BFP calibration curve must be verified before sample analysis begins 
on each working day, after every 20 samples are analyzed, and at the end of the analysis. 
This verification is performed by analyzing either an NIST SRM or an SSCS that is 
representative of the site-specific samples. This SRM or SSCS serves as a calibration 
check. The standard sample is analyzed using a manufacturer-recommended count time 
per source to check the calibration curve. The analyst must then adjust the y-intercept 
and slope of the calibration curve to best fit the known concentrations of target analytes in 
the SRM or SSCS. 

A %D is then calculated for each target analyte. The %D should fall within ±20 
percent of the certified value for each analyte. If the %D falls outside this acceptance 
range, then the calibration curve should be adjusted by varying the slope ofthe line the y-
intercept value for the analyte. The standard sample is reanalyzed until the %D falls within 
±20 percent. The group of 20 samples analyzed before an out-of-control calibration check 
should be reanalyzed. 

10.3 Empirical calibration - An empihcal calibration can be performed with SSCS, site-
typical standards, or standards prepared from metal oxides. A discussion of SSCS is included 
in Sec. 7.3; if no previously characterized samples exist for a specific site, site-typical standards 
can be used. Site-typical standards may be selected from commercially available charactehzed 
soils or from SSCS prepared for another site. The site-typical standards should closely 
approximate the site's soil mathx with respect to particle size disthbution, mineralogy, and 
contaminant analytes. If neither SSCS nor site-typical standards are available, it is possible to 
make gravimetric standards by adding metal oxides to a "clean" sand or silicon dioxide matrix 
that simulates soil. Metal oxides can be purchased from various chemical vendors. If standards 
are made on site, a balance capable of weighing items to at least two decimal places is 
necessary. Concentrated ICP or AA standard solutions can also be used to make standards. 
These solutions are available in concentrations of 10,000 parts per million, thus only small 
volumes have to be added to the soil. 

An empihcal calibration using SSCS involves analysis of SSCS by the FPXRF instrument 
and by a conventional analytical method such as ICP or AA. A total acid digestion procedure 
should be used by the laboratory for sample preparation. Generally, a minimum of 10 and a 
maximum of 30 well characterized SSCS, site-typical standards, or prepared metal oxide 
standards are necessary to perform an adequate empihcal calibration. The exact number of 
standards depends on the number of analytes of interest and interfehng elements. 
Theoretically, an empihcal calibration with SSCS should provide the most accurate data for a 
site because the calibration compensates for site-specific mathx effects. 

The first step in an empihcal calibration is to analyze the pure element standards for the 
elements of interest. This enables the instrument to set channel limits for each element for 
spectral deconvolution. Next the SSCS, site-typical standards, or prepared metal oxide 
standards are analyzed using a count time of 200 seconds per source or a count time 
recommended by the manufacturer. This will produce a spectrum and net intensity of each 
analyte in each standard. The analyte concentrations for each standard are then entered into 
the instrument software; these concentrations are those obtained from the laboratory, the 
certified results, or the gravimetrically determined concentrations ofthe prepared standards. 
This gives the instrument analyte values to regress against corresponding intensities during the 
modeling stage. The regression equation correlates the concentrations of an analyte with its 
net intensity. 
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The calibration equation is developed using a least squares fit regression analysis. After 
the regression terms to be used in the equation are defined, a mathematical equation can be 
developed to calculate the analyte concentration in an unknown sample. In some FPXRF 
instruments, the software of the instrument calculates the regression equation. The software 
uses calculated intercept and slope values to form a multiterm equation. In conjunction with the 
software in the instrument, the operator can adjust the multiterm equation to minimize 
interelement interferences and optimize the intensity calibration curve. 

It is possible to define up to six linear or nonlinear terms in the regression equation. 
Terms can be added and deleted to optimize the equation. The goal is to produce an equation 
with the smallest regression error and the highest correlation coefficient. These values are 
automatically computed by the software as the regression terms are added, deleted, or 
modified. It is also possible to delete data points from the regression line if these points are 
significant outliers or if they are heavily weighing the data. Once the regression equation has 
been selected for an analyte, the equation can be entered into the software for quantitation of 
analytes in subsequent samples. For an empihcal calibration to be acceptable, the regression 
equation for a specific analyte should have a correlation coefficient of 0.98 or greater or meet 
the DQOs of the project. 

In an empihcal calibration, one must apply the DQOs of the project and ascertain cntical or 
action levels for the analytes of interest. It is within these concentration ranges or around these 
action levels that the FPXRF instrument should be calibrated most accurately. It may not be 
possible to develop a good regression equation over several orders of analyte concentration. 

10.4 Compton normalization method ~ The Compton normalization method is based on 
analysis of a single, certified standard and normalization for the Compton peak. The Compton 
peak is produced from incoherent backscattehng of x-ray radiation from the excitation source 
and is present in the spectrum of every sample. The Compton peak intensity changes with 
diffehng mathces. Generally, matrices dominated by lighter elements produce a larger 
Compton peak, and those dominated by heavier elements produce a smaller Compton peak. 
Normalizing to the Compton peak can reduce problems with varying matrix effects among 
samples. Compton normalization is similar to the use of internal standards in organics analysis. 
The Compton normalization method may not be effective when analyte concentrations exceed a 
few percent. 

The certified standard used for this type of calibration could be an NIST SRM such as 
2710 or 2711. The SRM must be a matrix similar to the samples and must contain the analytes 
of interests at concentrations near those expected in the samples. First, a response factor has 
to be determined for each analyte. This factor is calculated by dividing the net peak intensity by 
the analyte concentration. The net peak intensity is gross intensity corrected for baseline 
reading. Concentrations of analytes in samples are then determined by multiplying the baseline 
corrected analyte signal intensity by the normalization factor and by the response factor. The 
normalization factor is the quotient ofthe baseline corrected Compton K̂  peak intensity ofthe 
SRM divided by that of the samples. Depending on the FPXRF instrument used, these 
calculations may be done manually or by the instrument software. 

11.0 PROCEDURE 

11.1 Operation of the various FPXRF instruments will vary according to the 
manufacturers' protocols. Before operating any FPXRF instrument, one should consult the 
manufacturer's manual. Most manufacturers recommend that their instruments be allowed to 
VK'arm up for 15 to 30 minutes before analysis of samples. This will help alleviate drift or energy 
calibration problems later during analysis. 
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11.2 Each FPXRF instrument should be operated according to the manufacturer's 
recommendations. There are two modes in which FPXRF instruments can be operated; in situ 
and intrusive. The in situ mode involves analysis of an undisturbed soil sediment or sample. 
Intrusive analysis involves collection and preparation of a soil or sediment sample before 
analysis. Some FPXRF instruments can operate in both modes of analysis, while others are 
designed to operate in only one mode. The two modes of analysis are discussed below. 

11.3 For in situ analysis, reniove any large or nonrepresentative debris from the soil 
surface before analysis. This debris includes rocks, pebbles, leaves, vegetation, roots, and 
concrete. Also, the soil surface must be as smooth as possible so that the probe window will 
have good contact with the surface. This may require some leveling of the surface with a 
stainless-steel trowel. During the study conducted to provide example performance data for this 
method, this modest amount of sample preparation was found to take less than 5 min per 
sample location. The last requirement is that the soil or sediment not be saturated with water. 
Manufacturers state that their FPXRF instruments will perform adequately for soils with moisture 
contents of 5 to 20 percent but will not perform well for saturated soils, especially if ponded 
water exists on the surface. Another recommended technique for in situ analysis is to tamp the 
soil to increase soil density and compactness for better repeatability and representativeness. 
This condition is especially important for heavy element analysis, such as barium. Source count 
times for in situ analysis usually range from 30 to 120 seconds, but source count times will vary 
among instruments and depending on the desired method sensitivity. Due to the 
heterogeneous nature ofthe soil sample, in situ analysis can provide only "screening" type data. 

11.4 For intrusive analysis of surface or sediment, it is recommended that a sample be 
collected from a 4- by 4-inch square that is 1 inch deep. This will produce a soil sample of 
approximately 375 g or 250 cm^, which is enough soil to fill an 8-ounce jar. However, the exact 
dimensions and sample depth should take into consideration the heterogeneous deposition of 
contaminants and will ultimately depend on the desired project-specific data quality objectives. 
The sample should be homogenized, dried, and ground before analysis. The sample can be 
homogenized before or after drying. The homogenizafion technique to be used after drying is 
discussed in Sec. 4.2. If the sample is homogenized before drying, it should be thoroughly 
mixed in a beaker or similar container, or if the sample is moist and has a high clay content, it 
can be kneaded in a plastic bag. One way to monitor homogenization when the sample is 
kneaded in a plastic bag is to add sodium fluorescein dye to the sample. After the moist sample 
has been homogenized, it is examined under an ultraviolet light to assess the distribution of 
sodium fluorescein throughout the sample. If the fluorescent dye is evenly distributed in the 
sample, homogenization is considered complete; if the dye is not evenly distributed, mixing 
should continue until the sample has been thoroughly homogenized. During the study 
conducted to provide data for this method, the time necessary for homogenization procedure 
using the fluorescein dye ranged from 3 to 5 min per sample. As demonstrated in Sees. 13.5 
and 13.7, homogenization has the greatest impact on the reduction of sampling variability. It 
produces little or no contamination. Often, the direct analysis through the plastic bag is possible 
without the more labor intensive steps of drying, grinding, and sieving given in Sees. 11.5 and 
11.6. Of course, to achieve the best data quality possible all four steps should be followed. 

11.5 Once the soil or sediment sample has been homogenized, it should be dried. This 
can be accomplished with a toaster oven or convection oven. A small aliquot of the sample (20 
to 50 g) is placed in a suitable container for drying. The sample should be dried for 2 to 4 hr in 
the convection or toaster oven at a temperature not greater than 150 °C. Samples may also be 
air dried under ambient temperature conditions using a 10- to 20-g portion. Regardless of what 
drying mechanism is used, the drying process is considered complete when a constant sample 
weight can be obtained. Care should be taken to avoid sample cross-contamination and these 
measures can be evaluated by including an appropriate method blank sample along with any 
sample preparation process. 
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CAUTION; Microwave drying is not a recommended procedure. Field studies have shown that 
microwave drying can increase variability between the FPXRF data and 
confirmatory analysis. High levels of metals in a sample can cause arcing in the 
microwave oven, and sometimes slag forms in the sample. Microwave oven drying 
can also melt plastic containers used to hold the sample. 

11.6 The homogenized dried sample material should be ground with a mortar and pestle 
and passed through a 60-mesh sieve to achieve a uniform particle size. Sample grinding 
should continue until at least 90 percent ofthe original sample passes through the sieve. The 
grinding step normally takes an average of 10 min per sample. An aliquot of the sieved sample 
should then be placed in a 31.0-mm polyethylene sample cup (or equivalent) for analysis. The 
sample cup should be one-half to three-quarters full at a minimum. The sample cup should be 
covered with a 2.5 pm Mylar (or equivalent) film for analysis. The rest of the soil sample should 
be placed in a jar, labeled, and archived for possible confirmation analysis. All equipment 
including the mortar, pestle, and sieves must be thoroughly cleaned so that any cross-
contamination is below the established lower limit of detection of the procedure or DQOs of the 
analysis. If all recommended sample preparation steps are followed, there is a high probability 
the desired laboratory data quality may be obtained. 

12.0 DATA ANALYSIS AND CALCULATIONS 

Most FPXRF instruments have software capable of storing all analytical results and 
spectra. The results are displayed in ppm and can be downloaded to a personal computer, 
which can be used to provide a hard copy printout. Individual measurements that are smaller 
than three times their associated SD should not be used for quantitation. See the 
manufacturer's instructions regarding data analysis and calculations. 

13.0 METHOD PERFORMANCE 

13.1 Performance data and related information are provided in SW-846 methods only as 
examples and guidance. The data do not represent required performance criteria for users of 
the methods. Instead, performance criteria should be developed on a project-specific basis, 
and the laboratory should establish in-house QC performance criteria for the application of this 
method. These performance data are not intended to be and must not be used as absolute QC 
acceptance criteria for purposes of laboratory accreditation. 

13.2 The sections to follow discuss three performance evaluation factors; namely, 
precision, accuracy, and comparability. The example data presented in Tables 4 through 8 
were generated from results obtained from six FPXRF instruments (see Sec. 13.3). The soil 
samples analyzed by the six FPXRF instruments were collected from two sites in the United 
States. The soil samples contained several of the target analytes at concentrations ranging 
from "nondetect" to tens of thousands of mg/kg. These data are provided for guidance 
purposes only. 

13.3 The six FPXRF instruments included the TN 9000 and TN Lead Analyzer 
manufactured by TN Spectrace; the X-MET 920 with a SiLi detector and X-MET 920 with a gas-
filled proportional detector manufactured by Metorex, Inc.; the XL Spectrum Analyzer 
manufactured by Niton; and the MAP Spectrum Analyzer manufactured by Scitec. The TN 9000 
and TN Lead Analyzer both have a Hgl2 detector. The TN 9000 utilized an Fe-55, Cd-109, and 
Am-241 source. The TN Lead Analyzer had only a Cd-109 source. The X-Met 920 with the SiLi 
detector had a Cd-109 and Am-241 source. The X-MET 920 with the gas-filled proportional 
detector had only a Cd-109 source. The XL Spectrum Analyzer utilized a silicon pin-diode 
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detector and a Cd-109 source. The MAP Spectrum Analyzer utilized a solid-state silicon 
detector and a Cd-109 source. 

13.4 All example data presented in Tables 4 through 8 were generated using the 
following calibrations and source count times. The TN 9000 and TN Lead Analyzer were 
calibrated using fundamental parameters using NIST SRM 2710 as a calibration check sample. 
The TN 9000 was operated using 100, 60, and 60 second count times for the Cd-109, Fe-55, 
and Am-241 sources, respectively. The TN Lead analyzer was operated using a 60 second 
count time for the Cd-109 source. The X-MET 920 with the Si(Li) detector was calibrated using 
fundamental parameters and one well characterized site-specific soil standard as a calibration 
check. It used 140 and 100 second count times for the Cd-109 and Am-241 sources, 
respectively. The X-MET 920 with the gas-filled proportional detector was calibrated empirically 
using between 10 and 20 well characterized site-specific soil standards. It used 120 second 
times for the Cd-109 source. The XL Spectrum Analyzer utilized NIST SRM 2710 for calibration 
and the Compton peak normalization procedure for quantitation based on 60 second count 
times for the Cd-109 source. The MAP Spectrum Analyzer was internally calibrated by the 
manufacturer. The calibration was checked using a well-characterized site-specific soil 
standard. It used 240 second times for the Cd-109 source. 

13.5 Precision measurements - The example precision data are presented in Table 4. 
These data are provided for guidance purposes only. Each of the six FPXRF instruments 
performed 10 replicate measurements on 12 soil samples that had analyte concentrations 
ranging from "nondetects" to thousands of mg/kg. Each of the 12 soil samples underwent 4 
different preparation techniques from in situ (no preparation) to dried and ground in a sample 
cup. Therefore, there were 48 precision data points for five of the instruments and 24 precision 
points for the MAP Spectrum Analyzer. The replicate measurements were taken using the 
source count times discussed at the beginning of this section. 

For each detectable analyte in each precision sample a mean concentration, standard 
deviation, and RSD was calculated for each analyte. The data presented in Table 4 is an 
average RSD for the precision samples that had analyte concentrations at 5 to 10 times the 
lower limit of detection for that analyte for each instrument. Some analytes such as mercury, 
selenium, silver, and thorium were not detected in any ofthe precision samples so these 
analytes are not listed in Table 4. Some analytes such as cadmium, nickel, and tin were only 
detected at concentrations near the lower limit of detection so that an RSD value calculated at 5 
to 10 times this limit was not possible. 

One FPXRF instrument collected replicate measurements on an additional nine soil 
samples to provide a better assessment of the effect of sample preparation on precision. Table 
5 shows these results. These data are provided for guidance purposes only. The additional 
nine soil samples were comprised of three from each texture and had analyte concentrations 
ranging from near the lower limit of detection for the FPXRF analyzer to thousands of mg/kg. 
The FPXRF analyzer only collected replicate measurements from three of the preparation 
methods; no measurements were collected from the in situ homogenized samples. The FPXRF 
analyzer conducted five replicate measurements ofthe in situ field samples by taking 
measurements at five different points within the 4-inch.by 4-inch sample square. Ten replicate 
measurements were collected for both the intrusive undried and unground and intrusive dried 
and ground samples contained in cups. The cups were shaken between each replicate 
measurement. 

Table 5 shows that the precision dramatically improved from the in situ to the intrusive 
measurements. In general there was a slight improvement in precision when the sample was 
dried and ground. Two factors caused the precision for the in situ measurements to be poorer. 
The major factor is soil heterogeneity. By moving the probe within the 4-inch by 4-inch square, 
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measurements of different soil samples were actually taking place within the square. Table 5 
illustrates the dominant effect of soil heterogeneity. It overwhelmed instrument precision when 
the FPXRF analyzer was used in this mode. The second factor that caused the RSD values to 
be higher for the in situ measurements is the fact that only five instead of ten replicates were 
taken. A lesser number of measurements caused the standard deviation to be larger which in 
turn elevated the RSD values. 

13.6 Accuracy measurements - Five ofthe FPXRF instruments (not including the MAP 
Spectrum Analyzer) analyzed 18 SRMs using the source count times and calibration methods 
given at the beginning of this section. The 18 SRMs included 9 soil SRMs, 4 stream or river 
sediment SRMs, 2 sludge SRMs, and 3 ash SRMs. Each ofthe SRMs contained known 
concentrations of certain target analytes. A percent recovery was calculated for each analyte in 
each SRM for each FPXRF instrument. Table 6 presents a summary of this data. With the 
exception of cadmium, chromium, and nickel, the values presented in Table 6 were generated 
from the 13 soil and sediment SRMs only. The 2 sludge and 3 ash SRMs were included for 
cadmium, chromium, and nickel because ofthe low or nondetectable concentrations of these 
three analytes in the soil and sediment SRMs. 

Only 12 analytes are presented in Table 6. These are the analytes that are of 
environmental concern and provided a significant number of detections in the SRMs for an 
accuracy assessment. No data is presented for the X-MET 920 with the gas-filled proportional 
detector. This FPXRF instrument was calibrated empirically using site-specific soil samples. 
The percent recovery values from this instrument were very sporadic and the data did not lend 
itself to presentation in Table 6. 

Table 7 provides a more detailed summary of accuracy data for one particular FPXRF 
instrument (TN 9000) for the 9 soil SRMs and 4 sediment SRMs. These data are provided for 
guidance purposes only. Table 7 shows the certified value, measured value, and percent 
recovery for five analytes. These analytes were chosen because they are of environmental 
concern and were most prevalently certified for in the SRM and detected by the FPXRF 
instrument. The first nine SRMs are soil and the last 4 SRMs are sediment. Percent recoveries 
for the four NIST SRMs were often between 90 and 110 percent for all analytes. 

13.7 Comparability ~ Comparability refers to the confidence with which one data set can 
be compared to another. In this case, FPXRF data generated from a large study of six FPXRF 
instruments was compared to SW-846 Methods 3050 and 6010 which are the standard soil 
extraction for metals and analysis by inductively coupled plasma. An evaluation of 
comparability was conducted by using linear regression analysis. Three factors were 
determined using the linear regression. These factors were the y-intercept, the slope of the line, 
and the coefficient of determination (r^). 

As part ofthe comparability assessment, the effects of soil type and preparation methods 
were studied. Three soil types (textures) and four preparation methods were examined during 
the study. The preparation methods evaluated the cumulative effect of particle size, moisture, 
and homogenization on comparability. Due to the large volume of data produced during this 
study, linear regression data for six analytes from only one FPXRF instrument is presented in 
Table 8. Similar trends in the data were seen for all instruments. These data are provided for 
guidance purposes only. 

Table 8 shows the regression parameters for the whole data set, broken out by soil type, 
and by preparation method. These data are provided for guidance purposes only. The soil 
types are as follows; soil 1~sand; soil 2~loam; and soil 3~silty clay. The preparation methods 
are as follows; preparation 1~in situ in the field; preparation 2-intrusive, sample collected and 
homogenized; preparation 3-intrusive, with sample in a sample cup but sample still wet and not 
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ground; and preparation 4-intrusive, with sample dried, ground, passed through a 40-mesh 
sieve, and placed in sample cup. 

For arsenic, copper, lead, and zinc, the comparability to the confirmatory laboratory was 
excellent with r̂  values ranging from 0.80 to 0.99 for all six FPXRF instruments. The slopes of 
the regression lines for arsenic, copper, lead, and zinc, were generally between 0.90 and 1.00 
indicating the data would need to be corrected very little or not at all to match the confirmatory 
laboratory data. The r̂  values and slopes of the regression lines for barium and chromium were 
not as good as for the other for analytes, indicating the data would have to be corrected to 
match the confirmatory laboratory. 

Table 8 demonstrates that there was little effect of soil type on the regression parameters 
for any of the six analytes. The only exceptions were for barium in soil 1 and copper in soil 3. 
In both of these cases, however, it is actually a concentration effect and not a soil effect causing 
the poorer comparability. All barium and copper concentrations in soil 1 and 3, respectively, 
were less than 350 mg/kg. 

Table 8 shows there was a preparation effect on the regression parameters for all six 
analytes. With the exception of chromium, the regression parameters were primarily improved 
going from preparation 1 to preparation 2. in this step, the sample was removed from the soil 
surface, all large debris was removed, and the sample was thoroughly homogenized. The 
additional two preparation methods did little to improve the regression parameters. This data 
indicates that homogenization is the most critical factor when comparing the results. It is 
essential that the sample sent to the confirmatory laboratory match the FPXRF sample as 
closely as possible. 

Sec. 11.0 of this method discusses the time necessary for each of the sample preparation 
techniques. Based on the data quality objectives for the project, an analyst must decide if it is 
worth the extra time necessary to dry and grind the sample for small improvements in 
comparability. Homogenization requires 3 to 5 min. Drying the sample requires one to two 
hours. Grinding and sieving requires another 10 to 15 min per sample. Lastly, when grinding 
and sieving is conducted, time has to be allotted to decontaminate the mortars, pestles, and 
sieves. Drying and grinding the samples and decontamination procedures will often dictate that 
an extra person be on site so that the analyst can keep up with the sample collection crew. The 
cost of requiring an extra person on site to prepare samples must be balanced with the gain in 
data quality and sample throughput. 

13.8 The following documents may provide additional guidance and insight on this 
method and technique; 

13.8.1 A. D. Hewitt, "Screening for Metals by X-ray Fluorescence 
Spectrometry/Response Factor/Compton K„ Peak Normalization Analysis," American 
Environmental Laboratory, pp 24-32, 1994. 

13.8.2 S. Piorek and J. R. Pasmore, "Standardless, In Situ Analysis of Metallic 
Contaminants in the Natural Environment With a PC-Based, High Resolution Portable X-
Ray Analyzer," Third International Symposium on Field Screening Methods for Hazardous 
Waste and Toxic Chemicals, Las Vegas, Nevada, February 24-26, 1993, Vol 2, pp 1135-
1151, 1993. 

13.8.3 S. Shefsky, "Sample Handling Strategies for Accurate Lead-in-soil 
Measurements in the Field and Laboratory," International Symposium of Field Screening 
Methods for Hazardous Waste and Toxic Chemicals, Las Vegas, NV, January 29-31, 
1997. 
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14.0 POLLUTION PREVENTION 

14.1 Pollution prevention encompasses any technique that reduces or eliminates the 
quantity and/or toxicity of waste at the point of generation. Numerous opportunities for pollution 
prevention exist in laboratory operation. The EPA has established a preferred hierarchy of 
environmental management techniques that places pollution prevention as the management 
option of first choice. Whenever feasible, laboratory personnel should use pollution prevention 
techniques to address their waste generation. When wastes cannot be feasibly reduced at the 
source, the Agency recommends recycling as the next best option. 

14.2 For information about pollution prevention that may be applicable to laboratories 
and research institutions consult Less is Better: Laboratory Chemical Management for Waste 
Reduction available from the American Chemical Society's Department of Government 
Relations and Science Policy, 1155 16th St., N.W. Washington, D.C. 20036, http;//www.acs.orq. 

15.0 WASTE MANAGEMENT 

The Environmental Protection Agency requires that laboratory waste management 
practices be conducted consistent with all applicable rules and regulations. The Agency urges 
laboratories to protect the air, water, and land by minimizing and controlling all releases from 
hoods and bench operations, complying with the letter and spirit of any sewer discharge permits 
and regulations, and by complying with all solid and hazardous waste regulations, particulariy 
the hazardous waste identification rules and land disposal restrictions. For further information 
on waste management, consult The Waste Management Manual for Laboratory Personnel 
available from the American Chemical Society at the address listed in Sec. 14.2. 

16.0 REFERENCES 

1. Metorex, X-MET 920 User's Manual. 

2. Spectrace Instruments, "Energy Dispersive X-ray Fluorescence Spectrometry: An 
Introduction," 1994. 

3. TN Spectrace, Spectrace 9000 Field Portable/Benchtop XRF Training and Applications 
Manual. 

4. Unpublished SITE data, received from PRC Environment Management, Inc. 

17.0 TABLES, DIAGRAMS, FLOWCHARTS, AND VALIDATION DATA 

The following pages contain the tables referenced by this method. A flow diagram of the 
procedure follows the tables. 
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TABLE 1 

EXAMPLE INTERFERENCE FREE LOWER LIMITS OF DETECTION 

Analyte 

Antimony (Sb) 

Arsenic (As) 

Barium (Ba) 

Cadmium (Cd) 

Calcium (Ca) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Iron (Fe) 

Lead(Pb) 

Manganese (Mn) 

Mercury (Hg) 

Molybdenum (Mo) 

Nickel (Ni) 

Potassium (K) 

Rubidium (Rb) 

Selenium (Se) 

Silver (Ag) 

Strontium (Sr) 

Thallium (TI) 

Thorium (Th) 

Tin (Sn) 

Titanium (Ti) 

Vanadium (V) 

Zinc (Zn) 

Zirconium (Zr) 

Chemical 
Abstract 

Series Number 

7440-36-0 

7440-38-0 

7440-39-3 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-96-5 

7439-97-6 

7439-93-7 

7440-02-0 

7440-09-7 

7440-17-7 

7782-49-2 

7440-22-4 

7440-24-6 

7440-28-0 

7440-29-1 

7440-31-5 

7440-32-6 

7440-62-2 

7440-66-6 

7440-67-7 

Lower Limit of Detection 
in Quartz Sand 

(milligrams per kilogram) 

40 

40 

20 

100 

70 

150 

60 

50 

60 

20 

70 

30 

10 

50 

200 

10 

40 

70 

10 

20 

10 

60 

50 

50 

50 

10 

Source; Refs. 1, 2, and 3 
These data are provided for guidance purposes only. 
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TABLE 2 

SUMMARY OF RADIOISOTOPE SOURCE CHARACTERISTICS 

Source 

Fe-55 

Cd-109 

Am-241 

Cm-244 

Activity 
(mCi) 

20-50 

5-30 

5-30 

60-100 

Half-Life 
(Years) 

2.7 

1.3 

432 

17.8 

Excitation Energy 
(keV) 

5.9 

22.1 and 87.9 

26.4 and 59.6 

14.2 

Elemental Analysis 

Sulfur to Chromium 
Molybdenum to Barium 

Calcium to Rhodium 
Tantalum to Lead 
Barium to Uranium 

Copper to Thulium 
Tungsten to Uranium 

Titanium to Selenium 
Lanthanum to Lead 

Range 

K Lines 
L Lines 

K Lines 
K Lines 
L Lines 

K Lines 
L Lines 

K Lines 
L Lines 

Source: Refs. 1, 2, and 3 

TABLE 3 

SUMMARY OF X-RAY TUBE SOURCE CHARACTERISTICS 

Anode 
Material 

Cu 

Mo 

Ag 

Recommended 
Voltage Range 

(kV) 

18-22 

40-50 

50-65 

K-alpha 
Emission 

(keV) 

8.04 

17.4 

22.1 

Elemental Analysis Range 

Potassium to Cobalt 
Silver to Gadolinium 

Cobalt to Yttrium 
Europium to Radon 

Zinc to Technicium 
Ytterbium to Neptunium 

K Lines 
L Lines 

K Lines 
L Lines 

K Lines 
L Lines 

Source: Ref. 4 

Notes; The sample elements excited are chosen by taking as the lower limit the same ratio of 
excitation line energy to element absorption edge as in Table 2 (approximately 0.45) and the 
requirement that the excitation line energy be above the element absorption edge as the upper 
limit (L2 edges used for L lines). K-beta excitation lines were ignored. 
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TABLE 4 

EXAMPLE PRECISION VALUES 

Analyte 
Average Relative Standard Deviation for Each Instrument 

at 5 to 10 Times the Lower Limit of Detection 

TN 
9000 

TN Lead 
Analyzer 

X-MET 920 
(SiLi 

Detector) 

X-MET 920 
(Gas-Filled 
Detector) 

XL 
Spectrum 
Analyzer 

MAP 
Spectrum 
Analyzer 

Antimony 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Manganese 

Molybdenum 

Nickel 

Potassium 

Rubidium 

Strontium 

Tin 

Titanium 

Zinc 

Zirconium 

6.54 

5.33 

4.02 

29.84" 

2.16 

22.25 

33.90 

7.03 

1.78 

6.45 

27.04 

6.95 

30.85" 

3.90 

13.06 

4.28 

24.32" 

4.87 

7.27 

3.58 

NR 

4.11 

NR 

NR 

NR 

25.78 

NR 

9.11 

1.67 

5.93 

24.75 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

7.48 

NR 

NR 

3.23 

3.31 

24.80" 

NR 

22.72 

NR 

8.49 

1.55 

5.05 

NR 

NR 

24.92" 

NR 

NR 

NR 

NR 

NR 

4.26 

NR 

NR 

1.91 

5.91 

NR 

NR 

3.91 

NR 

9.12 

NR 

7.56 

NR 

NR 

20.92" 

NR 

NR 

NR 

NR 

NR 

2.28 

NR 

NR 

12.47 

NR 

NR 

NR 

30.25 

NR 

12.77 

2.30 

6.97 

NR 

12.60 

NA 

NR 

32.69" 

8.86 

NR 

NR 

10.95 

6.49 

NR 

6.68 

NR 

NR 

NR 

NR 

NR 

14.86 

NR 

12.16 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

0.83 

NR 

These data are provided for guidance purposes only. 
Source; Ref. 4 
" These values are biased high because the concentration of these analytes in the soil 

samples was near the lower limit of detection for that particular FPXRF instrument. 
NR Not reported. 
NA Not applicable; analyte was reported but was below the established lower limit detection. 
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TABLE 5 

EXAMPLES OF PRECISION AS AFFECTED BY SAMPLE PREPARATION 

Analyte 

Antimony 

Arsenic 

Barium 

Cadmium" 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Molybdenum 

NickeP 

Potassium 

Rubidium 

Selenium 

Silver^ 

Strontium 

Thallium 

Thorium 

Tin 

Titanium 

Vanadium 

Zinc 

Zirconium 

Average Relative Standard Deviation for Each Preparation Method 

In Situ-Field 

30.1 

22.5 

17.3 

41.2 

17.5 

17.6 

28.4 

26.4 

10.3 

25.1 

40.5 

ND 

21.6 

29.8 

18.6 

29.8 

ND 

31.9 

15.2 

39.0 

NR 

ND 

13.3 

NR 

26.6 

20.2 

Intrusive-
Undried and Unground 

15.0 

5.36 

3.38 

30,8 

1.68 

28.5 

31.1 

10.2 

1.67 

8.55 

12,3 

ND 

20.1 

20.4 

3.04 

16.2 

20.2 

31.0 

3.38 

16.0 

NR 

14.1 

4.15 

NR 

13.3 

5.63 

Intrusive-
Dried and Ground 

14.4 

3.76 

2.90 

28.3 

1.24 

21.9 

28.4 

7.90 

1.57 

6.03 

13,0 

ND 

19.2 

18.2 

2.57 

18.9 

19.5 

29.2 

3.98 

19.5 

NR 

15.3 

3.74 

NR 

11.1 

5.18 

These data are provided for guidance purposes only. 
Source: Ref. 4 
" These values may be biased high because the concentration of these analytes in the soil 

samples was near the lower limit of detection. 
ND Not detected. 
NR Not reported. 

6200 - 28 Revision 0 
February 2007 



TABLE 6 

EXAMPLE ACCURACY VALUES 

Analyte 

Sb 

As 

Ba 

Cd 

Cr 

Cu 

Fe 

Pb 

Mn 

Ni 

Sr 

Zn 

Instrument 

TN 9000 

n 

2 

5 

9 

2 

2 

8 

6 

11 

4 

3 

8 

11 

Range 
of 

% Rec. 

100-149 

68-115 

98-198 

99-129 

99-178 

61-140 

78-155 

66-138 

81-104 

99-122 

110-178 

41-130 

Mean 
% Rec. 

124.3 

92.8 

135.3 

114.3 

138.4 

95.0 

103.7 

98.9 

93.1 

109.8 

132.6 

94.3 

SD 

NA 

17.3 

36.9 

NA 

NA 

28.8 

26.1 

19.2 

9.70 

12.0 

23.8 

24.0 

TN Lead Analyzer 

n 

5 

__ 

6 

6 

11 

3 

._ 

__ 

10 

Range 
of 

% Rec. 

44-105 

_-

38-107 

89-159 

68-131 

92-152 

„ 

81-133 

Mean 
% 

Rec. 

83.4 

79.1 

102.3 

97.4 

113.1 

__ 

100.0 

SD 

23.2 

27.0 

28.6 

18.4 

33.8 

__ 

19.7 

X-MET 920 (SiLi Detector) 

n 

4 

9 

6 

7 

11 

6 

12 

__ 

12 

Range 
of 

% Rec. 

9.7-91 

18-848 

81-202 

22-273 

10-210 

48-94 

23-94 

__ 

46-181 

Mean 
% 

Rec 

47.7 

168.2 

110.5 

143.1 

111.8 

80.4 

72.7 

__ 

— 

106.6 

SD 

.. 

39.7 

262 

45.7 

93.8 

72.1 

16.2 

20.9 

__ 

34.7 

XL Spectrum Analyzer 

n 

5 

3 

8 

6 

13 

3 

7 

11 

Range 
of 

% Rec. 

.. 

38-535 

98-625 

95-480 

26-187 

80-234 

57-123 

86-209 

31-199 

Mean 
% 

Rec. 

189.8 

279.2 

203.0 

108.6 

107.3 

87.5 

125.1 

94.6 

SD 

206 

300 

147 

52.9 

39.9 

33.5 

39.5 

42.5 

Source; Ref. 4. These data are provided for guidance purposes only. 
n: Number of samples that contained a certified value for the analyte and produced a detectable concentration from the FPXRF instrument. 
SD: Standard deviation; NA: Not applicable; only two data points, therefore, a SD was not calculated. 
%Rec.; Percent recovery. 

No data. 
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TABLE 7 

EXAMPLE ACCURACY FOR TN 9000' 

Standard 
Reference 
Material 

RTC CRM-021 

RTC CRM-020 

BCRCRM 143R 

BCRCRM 141 

USGS GXR-2 

USGS GXR-6 

NIST 2711 

NIST 2710 

NIST 2709 

NIST 2704 

CNRC PACS-1 

SARM-51 

SARM-52 

Arsenic ' 

Cert. 
Cone. 

24.8 

397 

-

-

25.0 

330 

105 

626 

17.7 

23.4 

211 

-

-

Meas. 
Cone. 

ND 

429 

-

-

ND 

294 

104 

722 

ND 

ND 

143 

-

-

%Rec. 

NA 

92.5 

-

-

NA 

88.9 

99.3 

115.4 

NA 

NA 

67.7 

-

-

Barium 

Cert. 
Cone. 

586 

22.3 

-

-

2240 

1300 

726 

707 

968 

414 

~ 

335 

410 

Meas. 
Cone. 

1135 

ND 

-

-

2946 

2581 

801 

782 

950 

443 

772 

466 

527 

%Rec. 

193.5 

NA 

-

-

131.5 

198.5 

110.3 

110.6 

98.1 

107.0 

NA 

139.1 

128.5 

Copper 

Cert. 
Cone. 

4792 

753 

131 

32.6 

76.0 

66.0 

114 

2950 

34.6 

98.6 

452 

268 

219 

Meas. 
Cone. 

2908 

583 

105 

ND 

106 

ND 

ND 

2834 

ND 

105 

302 

373 

193 

%Rec. 

60.7 

77,4 

80.5 

NA 

140.2 

NA 

NA 

96.1 

NA 

106.2 

66,9 

139.2 

88.1 

Lead 

Cert. 
Cone. 

144742 

5195 

180 

29.4 

690 

101 

1162 

5532 

18.9 

161 

404 

5200 

1200 

Meas. 
Cone. 

149947 

3444 

206 

ND 

742 

80.9 

1172 

5420 

ND 

167 

332 

7199 

1107 

%Rec. 

103.6 

66.3 

114.8 

NA 

107.6 

80.1 

100.9 

98.0 

NA 

103.5 

82.3 

138.4 

92.2 

Zinc 

Cert. 
Cone. 

546 

3022 

1055 

81.3 

530 

118 

350 

6952 

106 

438 

824 

2200 

264 

Meas. 
Cone. 

224 

3916 

1043 

ND 

596 

ND 

333 

6476 

98.5 

427 

611 

2676 

215 

%Rec. 

40.9 

129.6 

99.0 

NA 

112.4 

NA 

94.9 

93.2 

93.0 

97.4 

74.2 

121.6 

81,4 

Source: Ref 4. These data are provided for guidance purposes only. 
" All concentrations in milligrams per kilogram. 
%Rec.: Percent recovery; ND: Not detected; NA: Not applicable. 

No data. 
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TABLE 8 

EXAMPLE REGRESSION PARAMETERS FOR COMPARABILITY^ 

All Data 

Soil 1 

Soil 2 

Soils 

Prep 1 

Prep 2 

Prep 3 

Prep 4 

All Data 

Soil 1 

Soil 2 

Soil 3 

Prep 1 

Prep 2 

Prep 3 

Prep 4 

Arsenic 

n 

824 

368 

453 

— 

207 

208 

204 

205 

r̂  

0.94 

0.96 

0.94 

— 

0.87 

0.97 

0.96 

0.96 

Int. 

1.62 

1.41 

1.51 

— 

2.69 

1.38 

1.20 

1.45 

Slope 

0.94 

0.95 

0.96 

— 

0.85 

0.95 

0.99 

0.98 

Lead 

n 

1205 

357 

451 

397 

305 

298 

302 

300 

r̂  

0.92 

0,94 

0,93 

0.90 

0.80 

0.97 

0.98 

0,96 

Int. 

1.66 

1.41 

1.62 

2.40 

2.88 

1.41 

1.26 

1.38 

Slope 

0.95 

0.96 

0.97 

0.90 

0.86 

0.96 

0.99 

1.00 

Bariunfi 

n 

1255 

393 

462 

400 

312 

315 

315 

313 

r̂  

0.71 

0.05 

0.56 

0.85 

0.64 

0.67 

0.78 

0.81 

Int. 

60.3 

42.6 

30.2 

44.7 

53.7 

64.6 

64.6 

58.9 

Slope 

0,54 

0,11 

0.66 

0.59 

0.55 

0.52 

0.53 

0.55 

Zinc 

n 

1103 

329 

423 

351 

286 

272 

274 

271 

r̂  

0.89 

0.93 

0.85 

0.90 

0.79 

0.95 

0.93 

0.94 

Int. 

1.86 

1.78 

2.57 

1.70 

3.16 

1.86 

1.32 

1.41 

Slope 

0.95 

0.93 

0.90 

0.98 

0.87 

0.93 

1.00 

1.01 

Copper 

n 

984 

385 

463 

136 

256 

246 

236 

246 

r̂  

0.93 

0.94 

0.92 

0.46 

0.87 

0.96 

0.97 

0.96 

Int. 

2.19 

1.26 

2.09 

16.60 

3.89 

2.04 

1.45 

1.99 

Slope 

0.93 

0.99 

0.95 

0.57 

0,87 

0.93 

0.99 

0.96 

Chromium | 

n 

280 

— 

— 

186 

105 

77 

49 

49 

r̂  

0.70 

— 

— 

0.66 

0.80 

0.51 

0.73 

0.75 

Int. 

64.6 

— 

— 

38.9 

66.1 

81.3 

53.7 

31.6 

Slope 

0.42 

— 

— 

0.50 

0.43 

0.36 

0.45 

0.56 

Source: Ref 4. These data 
' Log-transformed data 
n: Number of data points; r̂ : 
— No applicable data 

are provided for guidance purposes only. 

Coefficient of determination; Int.: Y-intercept 
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METHOD 6200 

FIELD PORTABLE X-RAY FLUORESCENCE SPECTROMETRY FOR THE 
DETERMINATION OF ELEMENTAL CONCENTRATIONS IN SOIL AND SEDIMENT 

11.1 Follow manufaclurers' manual 
for opeial ion of FPXRF insturmentat ion. 

11.3 Remove debris l iom 
soil surface and level 

surface, if necessary. Tap 
soil lo increase density 

and compactness. 

11.4 Collect sample trom 
a 4 X 4 inch square of 

soil. 

11,3 Perform analysis. Follow preparation 
procedure to achieve 

your DOOs. 

11.4 Thoroughly mix sample 
in 3 beaker or plastic bag. Monitor 

homogenization wilh sodium 
fluorescein dye. 

11.5 Diy 20 - 50 grams o( 
sample tor 2 - 4 hours at a 

temp, no greater than 150 X . 

11.6 Ground sample until 90% 
of original sample passes 
through a 60-mesh sieve. 

I 
11.6 Place sample in 

polyethylene sample cup and 
perform analysis. 
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ARCADIS DRAFT Page 1 of 1 

Appendix E, Determination o f the Correlat ion Coefficient, U.S, Coast Guar 
Ludington, Michigan 

Excavation Area 

Excavation 1 
Excavation 1 
Excavation 1 
Excavation 1 
Excavation 1 
Excavation 2 
Excavation 2 
Excavation 2 
Excavation 2 
Excavation 2 
Excavation 2 
Excavation 3 
Excavation 3 
Excavation 3 
Excavation 3 
Excavation 3 
Excavation 3 
Excavation 3 
Excavation 4 
Excavation 4 
Excavation 4 
Excavation 4 
Excavation 4 
Excavation 4 
Excavation 4 
Excavation 4 
Excavation 4 
Excavation 4 
Excavation 5 
Excavation 5 
Excavation 5 
Excavation 5 
Excavation 5 
Excavation 5 
Excavation 5 

Sample ID 

SLRC 010004 
SLRC 010005 
SLRC 010006 
SLRC 010007 
SLRC 010012 
SLRC 020001 
SLRC 020002 
SLRC 020004 
SLRC 020005 
SLRC 020005 
SLRC 020006 
SLRC 030001 
SLRC 030002 
SLRC 030002 
SLRC 030003 
SLRC 030004 
SLRC 030005 
SLRC 030006 
SLRC 040001 
SLRC 040002 
SLRC 040004 
SLRC 040005 
SLRC 040006 
SLRC 040007 
SLRC 040007 
SLRC 040008 
SLRC 040010 
SLRC 040011 
SLRC 050001 
SLRC 050002 
SLRC 050003 
SLRC 050004 
SLRC 050005 
SLRC 050006 
SLRC 050007 

Laboratory Results 

Total Lead (mg/kg) 

22 
59 

240 
45 
63 
35 
13 
31 
83 
57 
91 
26 

200 
120 
12 

110 
18 
94 
150 
66 

260 
81 

210 
56 
53 
93 
47 
61 

200 
180 
29 
82 
120 
230 
190 

d. Old stat ion Ludington 

Field Screening Results 

Lead XRF Reading (ppm) 

30 
42 
260 
33 
82 
38 
17 
34 
75 
65 
89 
24 
132 
128 
10 

160 
25 

261 
158 
65 

243 
93 

223 
60 
51 
63 
50 
24 
151 
156 
26 
81 
115 
186 
141 

Correlation Coefficient: 0.87 

Notes: 
All soil samples were prepared and analyzed in accordance with the QAPP (ARCADIS U.S. 
(ARCADIS U.S., Inc. 2008b), and QAPP Addendum (ARCADIS U.S., Inc. 2009c). 
ft bgs Feet beiow ground surface. 
mg/kg Milligrams per kilogram. 
ppm Parts per million. 
XRF X-Ray fluorescence. 

Inc 2008a), FSP 
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& ARCADIS 
:!u:-,,ioj:uj,r. .---Mv:..--, h.:x::^:p ImagiHe the result 

US Coast Guard Station 
Ludington 

Data Review 

LUDINGTON, MICHIGAN 

Metals Analyses 

SDGs# WRK0541, WSB0399, WSE0595 

Analyses Performed By: 
TestAmerica Laboratories 
Watertown, Wisconsin 

Report: #10726R1 
Review Level: Tier III 
Project: DE000122.0002.00004 



SUMMARY 

Tfiis data quality assessment summarizes the review of Sample Delivery Groups (SDGs) #WRK0541, 
WSB0399 and WSE0595 for samples collected in association with the USCG Station Ludington site. The 
review was conducted as a Tier III evaluation and included review of data package completeness. Only 
analytical data associated with constituents of concern were reviewed for this validation. Field 
documentation was not included in this review. Included with this assessment are the validation 
annotated sample result sheets, and chain of custody. Analyses were performed on the following 
samples: 

SDG 
Nurnber 

WRK0541 

WRK0541 

WRK0541 

WRK0541 

WSB0399 

WSB0399 

WSB0399 

WSB0399 

WSB0399 

WSE0595 

WSE0595 

WSE0595 

WSE0595 

WSE0595 

Sample ID 

SLMW-01-
NOV2008-SE 
SLMW-02-
NOV2008-SE 
SLMW-03-
NOV2008-SE 

SLDUP-01-
NOV2008-SE 

SLMW-03 
Feb 2009-SE 
SLMW-02 
Feb 2009-SE 
SLMW-01 
Feb 2009-SE 

MW-DUP-01 
Feb 2009-SE 

MW-EB-01 
Feb 2009-SE 
SLMW01 
May 2009 SE 
SLMW02 
May 2009 SE 
SLMW03 
May 2009 SE 

MW DupOl 
May 2009 SE 

MW EB01 
May 2009 SE 

Lab ID 

WRK0541-01 

WRK0541-02 

WRK0541-03 

WRK0541-04 

WSB0399-01 

WSB0399-02 

WSB0399-03 

WSB0399-04 

WSB0399-05 

WSE0595-01 

WSE0595-02 

WSE0595-03 

WSE0595-04 

WSE0595-05 

Matrix 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Sample 
Cbllection 

Date 

11/12/2008 

11/12/2008 

11/12/2008 

11/12/2008 

2/9/2009 

2/9/2009 

2/9/2009 

2/9/2009 

2/9/2009 

5/18/2009 

5/18/2009 

5/18/2009 

5/18/2009 

5/18/2009 

Parent 
Sample 

SLMW-03-
NOV2008-
• SE 

SLMW-03 
Feb 2009-

SE 

SLMW03 
May 2009 

SE 

Analysis ' J; i" 

VOC SVOC PCB MET 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Note: 
1. Metals includes total and dissolved lead. 
2. Matrix spike/matrix spike duplicate (MS/MSD) was performed on sample locations SLMW-01-

NOV2008-SE, SLMW-01 FEB2009-SE and SLMW01 MAY2009-SE. 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 

The table below is the evaluation of the data package completeness. 

items Reviewred ; : 

1. Sample receipt condition 

2. Requested analyses and sample results 
3. Master tracking list 

4. Methods of analysis 

5. Reporting limits 

6. Sample collection date 

7. Laboratory sample received date 

8. Sample preservation verification (as 
applicable) 

9. Sample preparation/extraction/analysis dates 

10. Fully executed Chain-of-Custody (COC) form 
11. Narrative summary of QA or sample 

problems provided 

12. Data Package Completeness and 
Compliance 

Reported 

v : -N6" Yes 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Performance 
Aicceptable 

No Yes 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Not 
Required 

QA - Quality Assurance 
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INORGANIC ANALYSIS INTRODUCTION 

Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846 
Methods 6020A. Data were reviewed in accordance with USEPA National Functional Guidelines of July 2002. 

The data review process is an evaluation of data on a technical basis rather than a determination of contract 
compliance. As such, the standardsagainst which the data are being weighed may differ from those specified 
in the analytical method. It is assumed that the data package represents the best efforts ofthe laboratory and 
that it was already subjected to adequate and sufficient quality review prior to submission. 

During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer. Results are qualified with the following codes in accordance with the USEPA National Functional 
Guidelines: 

• Concentration (C) Qualifiers 

U The analyte was analyzed for but not detected. The associated value is the analyte instrument 
detection limit. 

B The reported value was obtained from a reading less than the contract-required detection limit 
(CRDL), but greater than or equal to the instrument detection limit (IDL). 

• Quantitation (Q) Qualifiers 

E The reported value is estimated due to the presence of interference. 

N Spiked sample recovery is not within control limits. 

* Duplicate analysis is not within control limits. 

• Validation Qualifiers 

J The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only. 

UJ The analyte was not detected above the reported sample detection limit. However, the reported 
limit is approximate and may or may not represent the actual limit of detection. 

UB Analyte considered non-detect at the listed value due to associated blank contamination. 

R The sample results are rejected. 

Two facts should be noted by all data users. First, the "R" flag means that the associated value is unusable. 
In other words, due to significant quality control (QC) problems, the analysis is invalid and provides no 
information as to whether the compound is present or not. "R" values should not appear on data tables 
because they cannot be relied upon, even as a last resort. The second fact to keep in mind is that no 
compound concentration, even if it has passed all QC tests, is guaranteed to be accurate. Strict QC serves to 
increase confidence in data but any value potentially contains error. 
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METALS ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method 

SW-846 6020A 

Matrix 

Water 

Soil 

WHoidihg Time 

180 days from collection to analysis 

180 days from collection to analysis 

Preservation 

Cooled @ 4 °C; 
preserved fo a pH of 
less than 2. 

Cooled @ 4 °C. 

All samples were analyzed within the specified holding times. 

2. Blank Contamination 

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity. Method blanks 
measure laboratory contamination. Rinse blanks measure contamination of samples during field operations. 

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL). The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed. 

All analytes associated with the QA blanks exhibited a concentration less than the MDL, with the exception 
ofthe analytes listed in the following table. Sample results less than the BAL associated with the following 
sample locations were qualified as listed in the following table. 

Sample 
Locations 

SLMW03 
MAY2009-SE 

' A n a l y t e s 

Lead (T) 

•;- :;:• •''•-': ^^XiSarrifJIe Result •'/ •. .:'^;\ 

Detected sample results <RL and <BAL 

Qualification 

"UB" at the RL 

3. 

RL = reporting limit 

Calibration 

Satisfactory instrument calibration is established to provide that the instrument is capable of producing 
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of acceptable 
performance at the beginning of an experimental sequence. The continuing calibration verifies that the 
instrument's continuing performance is satisfactory. 

3.1 Initial Calibration and Continuing Calibration 

The correct number and type of standards were analyzed. The correlation coefficient of the initial calibration 
was greater than 0.995 for all non-ICP analytes and all initial calibration verification standard recoveries were 
within control limits. 

All continuing calibration verification standard recoveries were within the control limit. 
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3.2 CRDL Check Standard 

The CRDL check standard serves to verify the linearity of calibration of the analysis at the CRDL. The CRDL 
standard is not required for the analysis of aluminum (Al), barium (Ba), calcium (Ca), iron (Fe), magnesium 
(Mg), sodium (Na), and potassium (K). The criteria used to evaluate the CRDL standard analysis are 
presented below in the CRDL standards evaluation table. 

All CRDL standard recoveries were within control limits. 

3.3 ICP Interference Control Sample (ICS) 

The ICS vehfies the laboratories interelement and background correction factors. 

All ICS exhibited recoveries within the control limits. 

4. Matrix Spike/Matrix Spike (MS/MSD) Analysis 

MS/MSD data are used to assess the precision and accuracy of the analytical method. 

4.1 MS/MSD Analysis 

All metal analytes must exhibit a percent recovery within the established acceptance limits of 75% to 125%. 
The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where the 
analyte's concentration detected in the parent sample exceeds the MS/MSD concentration by a factor of four 
or greater. In instance where this is true, the data will not be qualified even if the percent recovery does not 
meet the control limits and the laboratory qualifier "N" will be removed. 

The MS/MSD analysis performed on sample locations SLMW-01-NOV2008-SE, SLMW-01 FEB2009-SE 
and SLMW01 MAY2009-SE exhibited recoveries within the control limits. 

5. Field Duplicate Analysis 

Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method. A control limit of 50% for water matrices is applied to the RPD between the parent sample 
and the field duplicate. In the instance when the parent and/or duplicate sample concentrations are less than 
or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices. 

Results for duplicate samples are summarized in the following table. 

r Sample ID/bupllcate ID: 
SLMW-03-NOV2008-SE/ 
SLDUP-01-NOV2008-SE 
SLMW-03 Feb 2009-SE/ 

MW-DUP-01 Feb 2009-SE 
SLMW03 May 2009 SE/ 

MW Dup01 May 2009 SE 

Analyte 

Lead 

Lead 

Lead 

Sample 
Result 

ND(0.12) 

ND(0.12) 

0.14 J 

Duplicate 
Result 

ND(0.12) 

ND(0.12) 

ND(0.12) 

>--;RPb:' 

AC 

AC 

AC 

ND 
AC = 

= Not detected 
Acceptable 

The calculated RPDs between the parent sample and field duplicate were acceptable. 
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6. Laboratory Control Sample (LCS) Analysis 

The LCS analysis is used to assess the precision and accuracy of the analytical method independent of matrix 
interferences. The analytes associated with the LCS analysis must exhibit a percent recovery between the 
control limits of 80% and 120%. 

The LCS analysis exhibited recoveries within the control limits, 

7. Serial Dilution 

The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to 
sample matrix. Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample are 
evaluated to determine if matrix interference exists. These analytes are required to have less than a 10% 
difference (%D) between sample results from the undiluted (parent) sample and results associated with the 
same sample analyzed with a five-fold dilution. 

A serial dilution was not required since the lead concentration was not greater than 50 times the MDL. 

8. System Performance and Overall Assessment 

The calculated %D between the total and the dissolved sample results were within the control limit. 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in this 
review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR METAL 

METALS; SW-846 6000 Reported 

I No Yes 

Performance 
Acceptable 

No Yes 

• • . . • . N o t ; ' • 

Required 

1 Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) 

1 Tier II Validation 

1 Holding Times 
1 Reporting limits (units) 

1 '̂  
X 

1 ̂  
X 

Blanks | 
1 A. Instrument Blanks 

B. Method Blanks 

1 C. Equipment Blanks 

1 Laboratory Control Sample (LCS) 

Matrix Spike (MS) %R 

Matrix Spike Duplicate (MSD) %R 
MS/MSD Precision (RPD) 
Field Duplicate (RPD) 

ICP Serial Dilution 

1 Reporting Limit Verification 

1 Raw Data 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 
X 
X 

X 

X 1 

X 

X 

Tier III Validation { 

1 Initial Calibration Verification 

Continuing Calibration Verification 

CRDL Standard 

ICP Interference Check 

Transcription/calculation errors present | 
Reporting limits adjusted to reflect sample 
dilutions 1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

%R Percent recovery 
RPD Relative percent difference 
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VALIDATION PERFORMED BY; Lyndi Mott 

SIGNATURE: 

i J i -• 

DATE: September 8, 2009 

REVISION DATE: November 27, 2009 

PEER REVIEW: Dennis Capria 

DATE: September 16, 2009 
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CHAIN OF CUSTODY/ 
CORRECTED SAMPLE ANALYSIS DATA SHEETS 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walertcwn, Wl 53094 • 800-833-7036 • Fax 920-261-8120 

ARCADIS - M ICHIGAN 

28550 Cabot Drive; Suite 500 

Nov i , M I 48377 

Mr. Troy Sclafani 

Work Order: 

Project: 

Project Number: 

WRK0541 

USCG Ludington 

DE000122.0001.00003 

Received: 11/18/08 

Reported: 11/21/08 14:26 

ANALYTICAL REPORT 

Analyte 

Sample Data 

Result Qualif iers Units M D L 

Di lut ion 

M R L Factor 

Date Seq/ 

Analyzed Analyst Batcli Met i iod 

Sample I D : \VRK054)-0] (SLM\V-01-NOV2008-SE - Ground Water) 

Mel.ils 

Lead <0.12 ug/L 0 12 0.40 

Mei.ils Dissolved 

Lead <0.I2 i,o/L 0.12 0.40 

Sample I D : \VRK0541-02 (SLM\V-02-NOV2008-SE - Ground Waler ) 

Metals 
Lead <0.12 ug/L 0.12 0.40 

Metals Dissolved 

Lend <0.12 ug/L 0.12 0.40 

Sample I D : WRK0541-03 (SLMW-03-NOV2008-SE - Ground Water) 

Meials 

Lead <0.12 ug/L 0.12 0.40 

Metals Dissolved 

Lead <0.12 ug/L 0.12 0.40 

Sample I D : WRK0541-04 (SLDUP-01-NOV2008-SE - Ground Water) 

Metals 

Lead <0.I2 ug/L 0.12 0.40 

Metals Dissolved 

Lead <0.I2 uiVL 0.12 0.40 

Sampled: 11/12/08 14:20 

11/21/08 13:27 gaf 8110431 SW 6020A 

11/21/08 13:27 gaf 8110431 SW (i020A 

Sampled: 11/12/08 15:05 

11/21/08 13:27 gaf 8110431 SW C020A 

11/21/08 13:27 gaf 8110431 SW 6020A 

Sampled: 11/12/08 15:50 

11/21/08 13:27 gaf 8110431 SW 6020A 

11/21/08 13:27 gaf 8110431 SW 6020A 

Sampled: 11/12/08 

11/21/08 13:27 gaf 8110431 SW 6020A 

11/21/08 13:27 gaf 8110431 SW 6020A 

TestAmerica Watertown 

Mike Mil ler For Warren L. Topel 

Project Manager Page 2 of 6 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Watedown, Wl 53094 • 80Q.833-7036 ' Fax 920-261-8120 

A R C A D I S - M I C H I G A N 

28550 Cabot Drive; Siiile 500 

Novi , Ml 48377 

Mr. Troy Sclafani 

Work Order: 

Project: 

Projecl Number : 

WSB0399 

USCG Lttdingion 

DEOOOl 22.0001.00003 

Received: 02/13/09 

Reported: 02/20/09 11:51 

ANALYTICAL REPORT 

Analy te 

Sample Data 

Result Qual i f ie rs Uni ts 

Dilution 

M D L M R L F a c t o r 

Date Seq/ 

Analyzed Analyst Batcli M e t h o d 

Sample ID: WSB0399-01 ( S L M W - 0 3 Feb 2009-SE - G r o u n d W a t e r ) 

Metals 

Lead <0.12 ug/L 

Metals Dissolved 

Lead <0.12 ug/L 

S a m p l e ID: WSB0399-02 ( S L M W - 0 2 Feb 2009-SE - G r o u n d W a t e r ) 

Metals 

Lead <0.12 ug/L 

Metals Dissolved 

Lead <0.i2 ug/L 

S a m p l e ID: W S B 0 3 9 9 - 0 3 (SLMW-01 Feb 2009-SE - G r o u n d W a t e r ) 

Metals 

Lead <0.12 ug/L 

Metals Dissolved 

Lead 0.13 J ug/L 

S a m p l e ID: WSB0399-04 (MW-DUP-01 Feb 2009-SE - G r o u n d W a t e r ) 

Metals 

Lead <0.12 ug/L 

Metals Dissolved 

Lead <0.i2 ug/L 

S a m p l e ID: WSB0399-05 (MW-EB-01 Feb 2009-SE - G r o u n d W a t e r ) 

Metals 

Lead <0.I2 ug/L 

Metals Dissolved 

Lead <0.12 ug/L 

0:12 0.40 

0.12 0.40 

0.12 0.40 

0.12 0.40 

0.12 0.40 

0.12 0.40 

0.12 0.40 

0.12 0.40 

0.12 0.40 

0.12 0.40 

Sampled : 02/09/09 17:05 

02/20/09 11:28 gaf 9020345 SW (i020A 

02/20/09 11:28 gaf 9020345 

Sampled : 02/09/09 16:25 

02/20/09 11:28 ga r 9020345 

02/20/09 1 1:2S gaf 9020345 

Sampled : 02/09/09 15:30 

02/20/09 11:28 gaf 9020345 

02/20/09 11:28 gaf 9020345 

Sampled : 02/09/09 

02/20/09 11:28 gaf 9020345 

02/20/09 11:28 gaf 9020345 

Sampled : 02/09/09 17:20 

02/20/09 11:28 gaf 9020345 

02/20/09 1 1:28 gaf 9020345 

SW C020A 

SW 6020A 

SW 6020A 

SW 6020A 

SW 6020A 

SW 6020A 

SW 6020A 

SW 6020A 

SW 6020A 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 2 of 7 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walerlown, Wl 53094 • 801)-833-7036 ' Fax 920-261-8120 

ARCADIS - MICHIGAN 

10559 Citation Drive, Suite 100 

Brighton, MM8116 

Mr. Jonathan Burton 

Work Order: 

Project: 

Project Number: 

WSE0595 

USCG Ludington 

DEOOOl 22.0001.00003 

Received: 05/20/09 

Reported; 09/03/09 09:25 

ANALYTICAL REPORT 

Vnalyte 

Sample Data 

Result Qualifiers 'Jn'ts MDL MRL 

Dilution Date Seq/ 

Factor Analyzed Analyst Batch Method 

ample ID: WSE0595-0I (SLMWOl May 2009 SE - Ground Water) 
letals 
.ead <0.)2 

letals Dissolved 
.ead <0.I2 

ample ID: WSE0595-02 (SLlvrvV02 May 2009 SE - Ground Water) 
letals 

.ead <0.12 

letals Dissolved 

.ead <0.12 

ample ID: VVSE0595-03 (SLMW03 May 2009 SE - Ground Water) 

letals 

.eaci ^ . H .̂ OrW- iJ0 / 
letals Dissolved 
.ead <0.12 

ample ID: WSE0595-04 (M\V DupOl May 2009 SE - Ground Water) 

letals 
.cad <0.12 ug/L 0.12 

letals Dissolved 
,ead <0.12 ug/L 0.12 

ample ID: WSE0595-05 (MW EBOl May 2009 SE - Ground Waler) 
letals 
-ead 0.18 J yg/L 0 12 

letals Dissolved 

-ead 0.19 J ug/L 0 12 

ug/L 

ugTL 

ug/L 

ug/L 

u$fL 

UgH., 

0.12 

0.12 

0.12 

0.12 

0.12 

0.12 

0 40 

0.40 

0.40 

0.40 

0.40 

0.40 

0.40 

0.40 

0.40 

0.40 

Sampled: 05/18/09 12:55 

05/26/09 08:52 gaf 9050559 SW6020A 

05/26/0908:52 gaf 9050559 SW6020A 

Sampled: 05/18/09 13:40 

05/26/09 08:52 gaf 9050559 SW6020A 

05/26/09 08:52 gaf 9050559 SW6020A 

Sampled: 05/18/09 14:20 

05/26/09 08:52 gaf 9050559 SW6020A 

05/26/09 08:52 gaf 9050559 SW 6020A 

Sampled: 05/18/09 

05/26/09 08:52 gaf 9050559 SW6020A 

05/26/09 08:52 gaf 9050559 SW6020A 

Sampled: 05/18/0914:45 

05/26/09 08:52 gaf 9050559 SW6020A 

05/26/09 08:52 gaf 9050559 SW6020A 

TestAmerica Watertown 

Warren L. Topel 

Project Manager Page 2 of 7 
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Imagine the result 

US Coast Guard Station 
Ludington 

Data Review 

LUDINGTON, MICHIGAN 
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Analyses Performed By: 
TestAmerica Laboratories 
Watertown, Wisconsin 

Report: #10737R1 
Review Level: Tier III 
Project: DE000122.0002.00004 



SUMMARY 

This data quality assessment summarizes the review of Sample Delivery Groups (SDGs) #WSG0696 and 
WSG0776 for samples collected in association with the USCG Station Ludington site. The review was 
conducted as a Tier III evaluation and included review of data package completeness. Only analytical 
data associated with constituents of concern were reviewed for this validation. Field documentation was 
not included in this review. Included with this assessment are the validation annotated sample result 
sheets, and chain of custody. Analyses were performed on the following samples: 

SDG 
Number 

WSG0696 

WSG0696 

WSG0776 

WSG0776 

WSG0776 

WSG0776 

WSG0776 

WSG0776 

WSG0776 

WSG0776 

WSG0776 

WSG0776 

WSG0776 

Sample ID 

SLWC010001 
July 2009 
Removed 
SLWC020001 
July 2009 
Removed 
SLRC 020004 
July 2009 
Removal (TS) 
SLRC 020004 
July 2009 
Removal (Calc) 
SLRC 020004 
July 2009 
Removal(Fine) 
SLRC 020004 
July 2009 
Removal 
(Coarse) 
SLRC 020005 
July 2009 
Removal (TS) 
SLRC 020005 
July 2009 
Removal (Calc) 
SLRC 020005 
July 2009 
Removal (Fine) 
SLRC 020005 
July 2009 
Removal 
(Coarse) 
SLRC 020006 
July 2009 
Removal (TS) 
SLRC 020006 
July 2009 
Removal (Calc) 
SLRC 020006 
July 2009 
Removal (Fine) 

Lab ID 

WSG0696-01 

WSG0696-02 

WSG0776-01 

WSG0776-02 

WSG0776-03 

WSG0776-04 

WSG0776-05 

WSG0776-06 

WSG0776-07 

WSG0776-08 

WSG0776-09 

WSG0776-10 

WSG0776-11 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Sample 
Collection 

Date 

7/21/2009 

7/21/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

Parent 
Sample 

h':, '••'•^'-L'i-Analysis' •'/\:-: 

VOC SVOC PCB MET 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

n 
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SDG 
Number 

WSG0776 

WSG0776 

WSG0776 

WSG0776 

WSG0776 

Sample ID / 

SLRC 020006 
July 2009 
Removal 
(Coarse) 
SLDUP 020001 
July 2009 
Removal (TS) 
SLDUP 020001 
July 2009 
Removal(Calc) 
SLDUP 020001 
July 2009 
Removal(Fine) 
SLDUP 020001 
July 2009 
Removal 
(Coarse) 

Lab ID 

WSG0776-12 

WSG0776-13 

WSG0776-14 

WSG0776-15 

WSG0776-16 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Sample 
Collection 

bate:.: 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

Parent 
Sample 

Analysis 

VOC SVOC PCB MET 

X 

X 

X 

X 

X 

Note: 
1. Samples SLWC010001 July 2009 Removed and SLWC020001 July 2009 Removed were analyzed 

for TCLP metals. 
2. Matrix spike/matrix spike duplicate (MS/MSD) was performed on sample location SLWC020001 

July 2009 Removed. 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 

The table below is the evaluation of the data package completeness. 

; Items Reviewed 

1. Sample receipt condition 

2. Requested analyses and sample results 
3. Master tracking list 

4. Methods of analysis 

5. Reporting limits 

6. Sample collection date 

7. Laboratory sample received date 
8. Sample preservation verification (as 

applicable) 

9. Sample preparation/extraction/analysis dates 

10. Fully executed Chain-of-Custody (COC) form 

11. Narrative summary of QA or sample 
problems provided 

12. Data Package Completeness and 
Compliance 

Reported 

No Yes 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Performance 
Acceptable 

No- Yes 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Required 

QA - Quality Assurance 
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INORGANIC ANALYSIS INTRODUCTION 

Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846 
Methods 1311, 601 OB and 7470A. Data were reviewed in accordance with USEPA National Functional 
Guidelines of July 2002. 

The data review process is an evaluation of data on a technical basis rather than a determination of contract 
compliance. As such, the standards against which the data are being weighed may differ from those specified 
in the analytical method. It is assumed that the data package represents the best efforts ofthe laboratory and 
that it was already subjected to adequate and sufficient quality review prior to submission. 

During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer. Results are qualified with the following codes in accordance with the USEPA National Functional 
Guidelines: 

• Concentration (C) Qualifiers 

U The analyte was analyzed for but not detected. The associated value is the analyte instrument 
detection limit. 

B The reported value was obtained from a reading less than the contract-required detection limit 
(CRDL), but greater than or equal to the instrument detection limit (IDL). 

• Quantitation (Q) Qualifiers 

E The reported value is estimated due to the presence of interference. 

N Spiked sample recovery is not within control limits. 

Duplicate analysis is not within control limits. 

• Validation Qualifiers 

J The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only. 

UJ The analyte was not detected above the reported sample detection limit. However, the reported 
limit is approximate and may or may not represent the actual limit of detection. 

UB Analyte considered non-detect at the listed value due to associated blank contamination. 

R The sample results are rejected. 

Two facts should be noted by all data users. First, the "R" flag means that the associated value is unusable. 
In other words, due to significant quality control (QC) problems, the analysis is invalid and provides no 
information as to whether the compounij is present or not. "R" values should not appear on data tables 
because they cannot be relied upon, even as a last resort. The second fact to keep in mind is that no 
compound concentration, even if it has passed all QC tests, is guaranteed to be accurate. Strict QC serves to 
increase confidence in data but any value potentially contains error. 
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METALS ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method 

SW-846 60108 

SW-846 
1311/6010B 

SW-846 
1311/7470 

Matrix 

Water 

Soil 

Soil 

Soil 

Holding Time 

180 days from collection to analysis 

180 days from collection to analysis 

180 days from collection to leachate and 
180 days from leachate to analysis 

28 days from collection to leachate and 
28 days from collection to analysis 

Preservation 

Cooled @ 4 °C; 
preserved to a pH of 
less than 2. 

Cooled @ 4 °C. 

Cooled @ 4 °C. 

Cooled @ 4 °C. 

All samples were analyzed within the specified holding times. 

2. Blank Contamination 

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity. Method blanks 
measure laboratory contamination. Rinse blanks measure contamination of samples during field operations. 

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL). The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed. 

Analytes were not detected above the MDL in the associated blanks; therefore detected sample results were 
not associated with blank contamination. 

3. Calibration 

Satisfactory instrument calibration is established to provide that the instrument is capable of producing 
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of acceptable 
performance at the beginning of an experimental sequence. The continuing calibration verifies that the 
instrument's continuing performance is satisfactory. 

3.1 Initial Calibration and Continuing Calibration 

The correct number and type of standards were analyzed. The correlation coefficient of the initial calibration 
was greater than 0.995 for all non-ICP analytes and all initial calibration verification standard recoveries were 
within control limits. 

All continuing calibration verification standard recoveries were within the control limit. 
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3.2 CRDL Check Standard 

The CRDL check standard serves to verify the linearity of calibration of the analysis at the CRDL. The CRDL 
standard is not required for the analysis of aluminum (Al), barium (Ba), calcium (Ca), iron (Fe), magnesium 
(Mg), sodium (Na), and potassium (K). The criteria used to evaluate the CRDL standard analysis are 
presented below in the CRDL standards evaluation table. 

All CRDL standard recoveries were within control limits. 

3.3 ICP Interference Control Sample (ICS) 

The ICS verifies the laboratories interelement and background correction factors. 

All ICS exhibited recoveries within the control limits. 

4. Matrix Spike/Matrix Spike (MS/MSD) Analysis 

MS/MSD data are used to assess the precision and accuracy of the analytical method. 

4.1 MS/MSD Analysis 

All metal analytes must exhibit a percent recovery within the established acceptance limits of 75% to 125%. 
The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where the 
analyte's concentration detected in the parent sample exceeds the MS/MSD concentration by a factor of four 
or greater. In instance where this is true, the data will not be qualified even if the percent recovery does not 
meet the control limits and the laboratory qualifier "N" will be removed. 

The MS/MSD analysis performed on sample locations SLWC-020001 July 2009 Removed exhibited 
recoveries within the control limits. 

4.2 Laboratory Duplicate Analysis 

The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate 
sample concentrations are greater than or equal to 5 times the CRDL. A control limit of 20% for water 
matrices and 35% for soil matrices is applied when the criteria above is true. In the instance when the parent 
and/or duplicate sample concentrations are less than or equal to 5 times the CRDL, a control limit of one times 
the CRDL is applied for water matrices and two times the CRDL for soil matrices. 

MS/MSD analysis was performed in replacement of the laboratory duplicate analysis. The MS/MSD recoveries 
exhibited acceptable RPD. 

5. Field Duplicate Analysis 

Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method. A control limit of 100% for soil matrices is applied to the RPD between the parent sample 
and the field duplicate. In the instance when the parent and/or duplicate sample concentrations are less than 
or equal to 5 times the RL, a control limit of three times the RL is applied for soil matrices. 

Results for duplicate samples are summarized in the following table. 

SampI^ ID/Diiplicate lb > 
SLRC 020005 July 2009 Removal (Calc)/ 

. SLDUP 020001 July 2009 Removal (Calc) 

• Ana l y te : • 

Lead 

rSahnplei 
Result 

83 

Duplicate 
Result 

57 

RPD 

37.1% 
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Sample ID/Duplicate ID 
SLRC 020005 July 2009 Removal (Fine)/ 
SLDUP 020001 July 2009 Removal(Fine) 

SLRC 020005 July 2009 Removal (Coarse)/ 
SLDUP 020001 July 2009 Removal (Coarse) 

Analyte 

Lead 

Lead 

Sample 
RiBSuit 

130 

53 

Duplicate 
Result 

78 

44 

RPD 

50.0% 

18.6% 

AC = Acceptable 

The calculated RPDs between the parent sample and field duplicate were acceptable. 

6. Laboratory Control Sample (LCS) Analysis 

The LCS analysis is used to assess the precision and accuracy of the analytical method independent of matrix 
interferences. The analytes associated with the LCS analysis must exhibit a percent recovery between the 
control limits of 80% and 120%. 

The LCS analysis exhibited recoveries within the control limits. 

7. Serial Dilution 

The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to 
sample matrix. Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample are 
evaluated to determine if matrix interference exists. These analytes are required to have less than a 10% 
difference (%D) between sample results from the undiluted (parent) sample and results associated with the 
same sample analyzed with a five-fold dilution. 

The serial dilution performed on sample location SLRC 020005 July 2009 Removal (Fine) exhibited %D within 
the control limit. 

8. System Performance and Overall Assessment 

The laboratory flagged the TCLP metals results with T6. The laboratory used this flag to indicate that the 
ambient temperature where the agitation took place exceeded the method temperature criteria of 23 ± 2°C. 
The ambient temperature should not affect the metal results, therefore, the laboratory qualifier was removed. 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in this 
review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR METAL 

METALS; SW-846 6000/7000 Reported 

No Yes 

Performance 
Acceptable 

No Yes 

Not 

Required 

Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) 
Atomic Absorption - Manual Cold Vapor (CV) 

Tier fl Validation 

Holding Times 

Reporting limits (units) 

X 

X 

X 

X 

Blanks 
A. Instrument Blanks 

B. Method Blanks 
C. Equipment Blanks 

Laboratory Control Sample (LCS) 

Matrix Spike (MS) %R 
Matrix Spike Duplicate (MSD) %R 

MS/MSD Precision (RPD) 

Field Duplicate (RPD) 
ICP Serial Dilution 

Reporting Limit Verification 

Raw Data 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Tier III Validation 

Initial Calibration Verification 
Continuing Calibration Verification 

CRDL Standard 

ICP Interference Check 

Transcription/calculation errors present 
Reporting limits adjusted to reflect sample 
dilutions 

X 

X 
X 

X 

X 

X 
X 

X 

X 

X 

X 

%R Percent recovery 
RPD Relative percent (jifference 
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VALIDATION PERFORMED BY: Lyndi Mott 

SIGNATURE: 
r_!..' .-\ I \ . - . r f t . 

DATE: September 9, 2009 

REVISION DATE: November 25, 2009 

PEER REVIEW: Dennis Capria 

DATE: September 16, 2009 
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CHAIN OF CUSTODY/ 
CORRECTED SAMPLE ANALYSIS DATA SHEETS 
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i,na/n o l 
Custody Record 

UJS^(Xf[(^ 
^ ^ 

TestAmerica 
T H E L E A D E R IN E N V I R O N M E N T A L T E S T I N G 

TAL-4142(0408) 

Clieni 

M t^eL.0.. A..,' s 

Project Manager OI I r i a l I 

aV^u i 

Dale 

2LEI^JL 
•rtiSgr 

Chain o f Custody Number 

017611 
Address 

Z g . g ^ o Ci>L>^ jQ^ S u . ' ^ S c o 
Telephone Number fArea CodeJ/FarrJumber Lab Nui 

tAjJ Page _ I of 
City 

Mou'i 
sta le 

mi 
Zip Code Site Contact 

Project Name a n d Location (State) 

f S c I ^ ^ P » i' 
Cam'er/Waybill Number 

Lab Cor>tact 

Contract/Purctiase Order/Quote No. 

t^O^I-' 0 0 6 C 
S a m p l e I.D. No. a n d Desc r i p t i on 

(Containers for each sample may be combined on one line) 
D a t e Time 

Mat r i x 
Con ta ine rs & 
Preservatives 

A n a l y s i s (A t tac i i l is t i f 
m o r e s p a c e is n e e d e d ) 

S p e c i a l I n s t r u c t i o n s / 

C o n d i t i o n s o f R e c e i p t 

M£_ 
" ' ^ ] S i ^ O J c o / c c y p j - J j ^ toJ t IVviftic . -7 /^ /01 8-̂  . I O f- l l 

- ' ^ ' ^ S L I A ^ ' L O - L I S . O C < : ^ I - - J c c U ^ o ^ A M •u 7 /Z )H 1 r̂  ^ - ^ 

Possible Hazard Identification 

'V^^^n -Haza rd D Flammable D Skin Irritant D Poison B D Unknown 

Sample Disposal 

(Zl Return To Client ^ ^ ^ J i s p o s a l By Lab O Archive For . 
(A fee maybe assessed i f samples are retained 

Months longer than I month) 

Turn Around Time /Required 

D 2 4 Hours n 48 Hours D r 'Days J S 14 Days D 21 Days • Other - ^ T ^ 
^ J B J 

/. Relinquished 8\ 

/ ^ ̂  

Date 

rAiln\ N 
Time 

f i ' 

OC Requirements (Specify) 

A d , t ^ / IZCL 
1. Received By 

yjdd&i^T. 
Time 

1 ' nmfi 2. Re/ inquished^y Date Time 2. Received By 

3. Relinquished B y Date Time 3. Received By Date Time 

Comments 
> - # 

DISTRIBUTION: WHITE • Returned to Client with Report: CANARY- Stays with the Sample; PINK • Field Copy 

/ y yiMid"] 



K^nain o f 
Custody Record 

TAL.4142(0408) 

Client 

Address 

City 

Abo! 
state 

m i 
Zip Code 

Project Name a n d Location (State) 

Project Manager 

T H E L E A D E R IN E N V I R O N M E N T A L T E S T I N G 

r i - i i^ !_/• *--
Telephone Number (Area Code)/Fax Nbkiber 

Site Contact Lab Contact 

CamerAVaybill Number 

Contract/Purchase Order/Ouote No. ^ 

S a m p l e I D . No. a n d Descr ip t ion 
(Containers for each sample may be combined on one line) 

-ol-oM 

^ - ^ <»ce^-./',-» te^nS'^ l i ^ j - ipHx ^eu*xt4 

-<^''Z-^Le<:.rt7-OOoC-Toly2A»9 Qe*ut>4 

- \ i ' ^ ^ L . \ > U P OZr^Dol - T u ( y 2rto^ \ R M M « £ ^ 

D a t e 

7-2Z-of 

7-72-n*? 
7-22-df 
7-2-2-<3f 

Time .̂  

• o2,<: 

103'^ 

( 1 3 ^ 

Possible Hazard Identification 

^ N o n - H a z a r d D Flammable D Skin Irritant D Poison B D Unknown 

Ma t r i x 

T 1 % 

\ 

\ 

1, 
\ 

Sample Disposal 

• Return To Clien 

Con ta ine rs & 
P rese rva t i ves 

^ 

1 
\ 

1 
\ 

1 ̂ ^ 
s 
§ 

Date 

Lab Number 

A n a l y s i s (A t tach l i s t I f 
m o r e s p a c e is n e e d e d ) 

sl 

•i 
M 

\ 

\ 

\ 

1 

[ J O ^ I ^ O ' ^ ' ^ ^ 

Chain of Custody Number 

017607 
Paoe \ o l \ 

Special Instructions/ 
Conditions of Receipt 

^ ^ . (A fee may be assessed i f sampfes are retained 
1 ^ ^ Disposal Bv Lab V \ Archive For Months l inger tha" 1 mcnti^i ( 

Turn Around Time Required 

' L I 24 Hours \ 3 48 Hours \ I ] 7 D a y s D 14 Days C \ 21 Days I S ' o t h e r . S fi «-</-

' ^ ^ ; ^ g £ ^ 
' ^ ^ ^ ^ ' ^ ^ ^ 
3. Relinquished By 

Date 

Date 

Date 

T in^ 

Time 

Time 

OC Requirements (Specify) / I n ^ 

1. Received By 

' f ̂  ^ ^ A r ^itt( ^ R O ^ - ^ - ^ - ^ S ^ 

'rj?|,^«fc> 
3. Received By 

Date 

Date •' , 

Date -^^ { 

Time 

IU^A_ 
Time fzzr 
Time 

Comments 

DIS TRIBUr iON: WHITE - Returned to Client with Report: 

mm mm wm mm warn m 
CANARY-s tays 

m mm 
wW the SampI e: P i m 

• 
< - h 

m 

e l d t 

1 

':opy 

I ̂  1 • • 1 • ̂  • , , 1 ^ • • A ̂ yj^3/d^ 
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ARCADIS-MICHIGAN 
28550 Cabot Drive; Suite 500 
Novi, M] 48377 
Mr. Troy Sclafani 

Work Order: WSG0696 
Project: USCG Ludington 
Project Number: D09-0066 

Received: 
Reported: 

07/22/09 
07/30/09 15:56 

ANALYTICAL REPORT 

Analyte 
Sample 
Result 

Data 
Qualifiers Units MRL 

Dilution 
Factor 

Date 
Analyzed 

Seq/ 
Analyst Batch Method 

Sample ID: WSG0696-01 (SLWCOIOOOI July 2009 
TCLP Metals 
Arsenic 

Barium 

Cadmium 

Chromium 

Lend 

Mercury 

Selenium 

Silver 

Extraction 

Sample I D : WSG0696-02 (SLWC020001 Ju ly 2009 

rCLP Metals 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Extraction 

Removed - Solid/Soil) 

<0.36 

0.95 

<0.020 

<0.040 

0.37 

<0.0010 

<0.32 

<0.040 

Yes 

uly 2009 Removed 

<0.36 

0.65 

0.026 

<0.040 

LS 

<0.0010 

<0.32 

<0.040 

Yes 

r 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

YesNo 

- Solid/Soil) 

>• 
y 

mg/L 

mg/L 

mgA, 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

YcsNo 

0.36 

0.020 

0.020 

0.040 

0.20 

0.0010 

0.32 

0.040 

NA 

0.36 

0.020 

0.020 

0.040 

0.20 

0.0010 

0.32 

0.040 

NA 

Sampled: 07/21/09 08:30 

2 

2 

2 

2 

2 

1 
2 

2 

1 

2 

2 

2 

2 

2 

1 
2 

2 

1 

07/30/09 09:41 

07/30/09 09:41 

07/30/09 09:41 

07/30/09 09:41 

07/30/09 09:41 

07/28/09 15:58 

07/30/09 09:41 

07/30/09 09:41 

07/28/09 07:00 

gaf 
gaf 

gaf 

gaf 
gaf 

mmm 

gaf 

gaf 

jej 

9070686 

9070686 

9070686 

9070686 

9070686 

9070666 

9070686 

9070686 

9070658 

Sampled: 07/21/09 09:20 

07/30/09 09:45 

07/30/09 09:45 

07/30/09 09:45 

07/30/09 09:45 

07/30/09 09:45 

07/28/09 15:58 

07/30/09 09:45 

07/30/09 09:45 

07/28/09 07:00 

gaf 

gaf 

gaf 

gaf 

gaf 
mmm 

gaf 

gaf 

jej 

9070686 

9070686 

9070686 

9070686 

9070686 

9070666 

9070686 

9070686 

9070658 

SW6010B 

SW6010B 

SW6010B 

SW60I0B 

SW6010B 

SW7470A 

SW6010B 

SW6010B 

SW13I1 

SW6010B 

SW6010B 

SW6010B 

SW6010B 

SW6010B 

SW 7470A 

SW6010B 

SW6010B 

SW 1311 
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AJ^CADIS - MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi, Ml 48377 

Mr. Troy Sclafani 

Work Order: WSG0776 

Project: USCG Ludington 

Project Number: D09-0066 

Received: 07/23/09 

Reported: 07/30/09 13:32 

ANALYTICAL REPORT 

Analyte 
Sample Data 

Result Qualifiers Units MRL 
Dilution 

Factor 

1 

0.04 

1 

Date Seq/ 
Analyzed Analyst Batch 

Sampled: 07/22/09 10:26 

07/23/09 16:14 LER 9070588 

Sampled: 07/22/09 

07/30/09 10:15 mmm 9070730 

Sampled: 07/22/09 10:26 

07/29/09 08:37 gaf 9070671 

Sampled: 07/22/0910:26 

Method 

Sample ID: WSG0776-01 (SLRC 020004 July 2009 Removal (TS) - Solid/Soil) 
General Chemistry Parameters 
% Solids 98 % NA 

Sample ID: WSG0776-02 (SLRC 020004 July 2009 Removal (Calc) - Solid/Soil) 
Metals 
Lead 31 mg/kg 0.048 

Sample ID: \VSG0776-03 (SLRC 020004 July 2009 Removal(Fine) - Solid/Soil) 
Metals 
Lead 47 mg/kg 1.2 

Sample ID: WSG0776-04 (SLRC 020004 July 2009 Removal (Coarse) - Solid/Soil) 
Metals 
Lead 20 mg/kg 1.2 

Sample ID: WSG0776-05 (SLRC 020005 July 2009 Removal (TS) - Solid/Soil) 
General Chemistry Parameters 
% Solids 97 % NA 

Sample ED: WSG0776-06 (SLRC 020005 July 2009 Removal (Calc) - Solid/Soil) 
Metals 
Lead 83 mg/kg 0.048 

Sample ID: WSG0776-07 (SLRC 020005 July 2009 Removal (Fine) - Solid/Soil) 
Metals 
Lead 130 mg/kg 1.2 

Sample ID: WSG0776-08 (SLRC 020005 July 2009 Removal (Coarse) - Solid/Soil) 
Metals 
Lead 53 mg/kg 1.2 

Sample ID: WSG0776-09 (SLRC 020006 July 2009 Removal (TS) - Solid/Soil) 
General Chemistry Parameters 
% Solids 98 % NA 

Sample ID: \VSG0776-10 (SLRC 020006 July 2009 Removal (Calc) - Solid/Soil) 
Metals 
Lead 9) mg/kg 0.048 

Sample ID: WSG0776-11 (SLRC 020006 July 2009 Removal (Fine) - Solid/Soil) 
Metals 
Lead 130 mg/kg 1.2 

Sample ID: WSG0776-12 (SLRC 020006 July 2009 Removal (Coarse) - Solid/Soil) 
Metals 
Lead 67 mg/kg 1.2 

Sample ID: WSG0776-13 (SLDUP 020001 July 2009 Removal (TS) - Solid/Soil) 
General Chemistry Parameters 
% Solids 99 % NA 

SW5035 

SW6010B 

SW601OB 

1 07/29/09 08:40 gaf 9070671 SW6010B 

Sampled: 07/22/09 10:34 

1 07/23/09 16:15 LER 9070589 SW 5035 

Sampled: 07/22/09 10:34 

0.04 07/30/09 10:15 mmm 9070730 SW60I0B 

Sampled: 07/22/09 10:34 

1 07/29/09 08:44 gaf 9070671 SW6010B 

Sampled: 07/22/09 10:34 

1 07/29/09 08:47 gaf 9070671 SW6010B 

Sampled: 07/22/09 11:34 

1 07/23/09 16 15 LER 9070589 SW 5035 

Sampled: 07/22/09 11:34 

0.04 07/30/09 10:15 mmm 9070730 SW60I0B 

Sampled: 07/22/09 11:34 

1 07/29/0908:51 gaf 9070671 SW6010B 

Sampled: 07/22/09 11:34 

1 07/29/09 08:55 gaf 9070671 SW6010B 

Sampled: 07/22/09 

1 07/23/09 16:15 LER 9070589 SW5035 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive V\/atertown. Wl 53094 • 800-833-7036 ' Fax 920.261-8120 

ARCADIS - MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi, Ml 48377 

Mr. Troy Sclafani 

Work Order: WSG0776 

Project: USCG Ludington 

Project Number: D09-0066 

Received: 

Reported: 

07/23/09 

07/30/09 13:32 

Analyte 

Sample Data 
Result Qualifiers Units MRL 

Dilution Date 

Factor Analyzed 
Seq/ 

Analyst Batch Method 

Sample ID: WSG0776-14 (SLDUP 020001 July 2009 Rcmoval(Calc) - Solid/Soil) 

Metals 
Lead 57 mg/kg 0.048 

Sample ID: WSG0776-15 (SLDUP 020001 July 2009 Removal(Fine) - Solid/Soil) 
Metals 
Lead 78 mg/kg 1.2 

Sample ID: WSG0776-16 (SLDUP 020001 July 2009 Removal (Coarse) -̂  Solid/Soil) 
Metals 
Lead 44 mg/kg 1.2 

Sampled: 07/22/09 

0.04 07/30/09 10:15 mmm 9070730 SW6010B 

Sampled: 07/22/09 

1 07/29/09 08:58 gaf 9070671 SW6010B 

Sampled: 07/22/09 

1 07/29/09 09:02 gaf 9070671 SW6010B 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 3 of 8 
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US Coast Guard Station 
Ludington 

Data Review 

LUDINGTON, MICHIGAN 

Metals Analyses 

SDGs# WSG0780 & WSG0822 

Analyses Performed By: 
TestAmerica Laboratories 
Watertown, Wisconsin 

Report: #10738R1 
Review Level: Tier III 
Project: DEOOOl22.0002.00004 



SUMMARY 

This data quality assessment summarizes the review of Sample Delivery Groups (SDGs) #WSG0780 and 
WSG0822 for samples collected in association with the USCG Station Ludington site. The review was 
conducted as a Tier III evaluation and included review of data package completeness. Only analytical 
data associated with constituents of concern were reviewed for this validation. Field documentation was 
not included in this review. Included with this assessment are the validation annotated sample result 
sheets, and chain of custody. Analyses were performed on the following samples: 

SDG 
Number 

WSG0780 

WSG0780 

WSG0780 

WSG0780 

WSG0780 

WSG0780 

WSG0780 

WSG0780 

WSG0780 

WSG0780 

WSG0780 

WSG0780 

WSG0780 

WSG0780 

Sample ID 

SLRC 010004 
July 2009 
Removal (TS) 
SLRC 010004 
July 2009 
Removal (Calc) 
SLRC 010004 
July 2009 
Removal (Fine) 
SLRC 010004 
July 2009 
Removal(Coarse) 
SLRC 010005 
July 2009 
Removal (TS) 
SLRC 010005 
July 2009 
Removal (Calc) 
SLRC 010005 
July 2009 
Removal (Fine) 
SLRC 010005 
July 2009 
Removal(Coarse) 
SLRC 010006 
July 2009 
Removal (TS) 
SLRC010006 
July 2009 
Removal (Calc) 
SLRC 010006 
July 2009 
Removal(Fine) 
SLRC 010006 
July 2009 
Removal(Coarse) 
SLRC 010007 
July 2009 
Removal (TS) 
SLRC 010007 
July 2009 
Removal (Calc) 

Lab ID 

WSG0780-01 

WSG0780-02 

WSG0780-03 

WSG0780-04 

WSG0780-05 

WSG0780-06 

WSG0780-07 

WSG0780-08 

WSG0780-09 

WSG0780-10 

WSG0780-11 

WSG0780-12 

WSG0780-13 

WSG0780-14 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Sample 
Collection 

Date 

7/21/2009 

7/21/2009 

7/21/2009 

7/21/2009 

7/21/2009 

7/21/2009 

7/21/2009 

7/21/2009 

7/21/2009 

7/21/2009 

7/21/2009 

7/21/2009 

7/21/2009 

7/21/2009 

Parent 
Sample 

Analysis 

VOC SVOC MET, 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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SDG 
Number 

WSG0780 

WSG0780 

WSG0780 

WSG0780 

WSG0780 

WSG0780 

WSG0780 

WSG0780 

WSG0780 

WSG0780 

WSG0780 

WSG0780 

WSG0780 

WSG0780 

WSG0780 

WSG0822 

WSG0822 

Sample ID; ; ^ 

SLRC 010007 
July 2009 
Removal (Fine) 
SLRC 010007 
July 2009 
Removal(Coarse) 
SLRC 010012 
July 2009 
Removal (TS) 
SLRC 010012 
July 2009 
Removal (Calc) 
SLRC 010012 
July 2009 
Removal (Fine) 
SLRC 010012 
July 2009 
Removal(Coarse) 
SLEB 010001 
July 2009 
Removal 
SLRC 020001 
July 2009 
Removal (TS) 
SLRC 020001 
July 2009 
Removal (Calc) 
SLRC 020001 
July 2009 
Removal (Fine) 
SLRC 020001 
July 2009 
Removal(Coarse) 
SLRC 020002 
July 2009 
Removal (TS) 
SLRC 020002 
July 2009 
Removal (Calc) 
SLRC 020002 
July 2009 
Removal (Fine) 
SLRC 020002 
July 2009 
Removal(Coarse) 
SLRC 050007 
July 2009 
Removal (TS) 
SLRC 050007 
July 2009 
Removal (Calc) 

.-.•..Lab ID.,-. 

WSG0780-15 

WSG0780-16 

WSG0780-17 

WSG0780-18 

WSG0780-19 

WSG0780-20 

WSG0780-21 

WSG0780-22 

WSG0780-23 

WSG0780-24 

WSG0780-25 

WSG0780-26 

WSG0780-27 

WSG0780-28 

WSG0780-29 

WSG0822-01 

WSG0822-02 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Sample 
Collection 

Date 

7/21/2009 

7/21/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/23/2009 

7/23/2009 

Parent 
Sample 

1 Analysis 

VOC SVOC MET 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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SDG 
Number 

WSG0822 

WSG0822 

WSG0822 

WSG0822 

WSG0822 

WSG0822 

WSG0822 

WSG0822 

WSG0822 

WSG0822 

WSG0822 

WSG0822 

WSG0822 

WSG0822 

WSG0822 

WSG0822 

WSG0822 

Sample ID 
1 : / • • ; • • • • ' 

SLRC 050007 
July 2009 
Removal (Fine) 
SLRC 050007 
July 2009 
Removal(Coarse) 
SLEB 030003 
July 2009 
Removal 
SLRC 030006 
July 2009 
Removal (TS) 
SLRC 030006 
July 2009 
Removal (Calc) 
SLRC 030006 
July 2009 
Removal (Fine) 
SLRC 030006 
July 2009 
Removal(Coarse) 
SLRC 030001 
July 2009 
Removal (TS) 
SLRC 030001 
July 2009 
Removal (Calc) 
SLRC 030001 
July 2009 
Removal (Fine) 
SLRC 030001 
July 2009 
Removal(Coarse) 
SLRC 030004 
July 2009 
Removal (TS) 
SLRC 030004 
July 2009 
Removal (Calc) 
SLRC 030004 
July 2009 
Removal (Fine) 
SLRC 030004 
July 2009 
Removal(Coarse) 
SLDUP 030003 
July 2009 
Removal (TS) 
SLDUP 030003 
July 2009 
Removal (Calc) 

Lab ID 

WSG0822-03 

WSG0822-04 

WSG0822-05 

WSG0822-06 

WSG0822-07 

WSG0822-08 

WSG0822-09 

WSG0822-10 

WSG0822-11 

WSG0822-12 

WSG0822-13 

WSG0822-14 

WSG0822-15 

WSG0822-16 

WSG0822-17 

WSG0822-18 

WSG0822-19 

Matrix 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Sample 
Collection 

• Date 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

Parent 
Sarnple 

SLRC 030002 
July 2009 
Removal(Calc) 

1 Analysis 

VOC SVOC •MET 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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SDG 
Number 

WSG0822 

WSG0822 

WSG0822 

WSG0822 

WSG0822 

WSG0822 

WSG0822 

WSG0822 

WSG0822 

WSG0822 

WSG0822 

WSG0822 

WSG0822 

WSG0822 

Sample ID 

SLDUP 030003 
July 2009 
Removal (Fine) 

SLDUP 030003 
July 2009 
Removal(Coarse) 
SLRC 030005 
July 2009 
Removal (TS) 
SLRC 030005 
July 2009 
Removal (Calc) 
SLRC 030005 
July 2009 
Removal (Fine) 
SLRC 030005 
July 2009 
Removal(Coarse) 
SLRC 030002 
July 2009 
Removal (TS) 
SLRC 030002 
July 2009 
Removal (Calc) 
SLRC 030002 
July 2009 
Removal (Fine) 
SLRC 030002 
July 2009 
Removal(Coarse) 
SLRC 030003 
July 2009 
Removal (TS) 
SLRC 030003 
July 2009 
Removal (Calc) 
SLRC 030003 
July 2009 
Removal (Fine) 
SLRC 030003 
July 2009 
Removal(Coarse) 

Lab ID 

WSG0822-20 

WSG0822-21 

WSG0822-22 

WSG0822-23 

WSG0822-24 

WSG0822-25 

WSG0822-26 

WSG0822-27 

WSG0822-28 

WSG0822-29 

WSG0822-30 

WSG0822-31 

WSG0822-32 

WSG0822-33 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Sample 
Collection 

Date 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

Parent 
Sample 

SLRC 030002 
July 2009 
Removal (Fine) 
SLRC 030002 
July 2009 
Removal 
(Coarse) 

Analysis 

VOC SVOC MET: 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Note: 
1. Matrix spike/matrix spike duplicate (MS/MSD) was performed on sample locations SLRC 010012 

July 2009 Removal (Fine) and SLRC 010012 July 2009 Removal (Coarse). 
Matrix spike/matrix spike duplicate (MS/MSD) was performed on sample locations SLRC 030005 
July 2009 Removal (Fine) and SLRC 030005 July 2009 Removal (Coarse). 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 

The table below is the evaluation of the data package completeness. 

y I : y ^ e m s Reviewed 
1. Sample receipt condition 

2. Requested analyses and sample results 

3. Master tracking list 

4. Methods of analysis 

5. Reporting limits 

6. Sample collection date 

7. Laboratory sample received date 

8. Sample preservation verification (as 
applicable) 

9. Sample preparation/extraction/analysis dates 

10. Fully executed Chain-of-Custody (COC) form 
11. Narrative summary of QA or sample 

problems provided 
12. Data Package Completeness and 

Compliance 

Reported 

' • : U o } Ves 

X 
X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

Performance 
Acceptable 

No Yes 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Not 
Required 

QA - Quality Assurance 

G:\FileExchg\AIT_PVU\2009M0738\10738R1.doc 

file://G:/FileExchg/AIT_PVU/2009M0738/10738R1.doc


INORGANIC ANALYSIS INTRODUCTION 

Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846 
Method 6010B. Data were reviewed in accordance with USEPA National Functional Guidelines of July 2002. 

The data review process is an evaluation of data on a technical basis rather than a determination of contract 
compliance. As such, the standards against which the data are being weighed may differ from those specified 
in the analytical method. It is assumed that the data package represents the best efforts of the laboratory and 
that it was already subjected to adequate and sufficient quality review prior to submission. 

During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer. Results are qualified with the following codes in accordance with the USEPA National Functional 
Guidelines: 

• Concentration (C) Qualifiers 

U The analyte was analyzed for but not detected. The associated value is the analyte instrument 
detection limit. 

B The reported value was obtained from a reading less than the contract-required detection limit 
(CRDL), but greater than or equal to the instrument detection limit (IDL). 

• Quantitation (Q) Qualifiers 

E The reported value is estimated due to the presence of interference. 

N Spiked sample recovery is not within control limits. 

* Duplicate analysis is not within control limits. 

• Validation Qualifiers 

J The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only. 

UJ The analyte was not detected above the reported sample detection limit. However, the reported 
limit is approximate and may or may not represent the actual limit of detection. 

UB Analyte considered non-detect at the listed value due to associated blank contamination. 

R The sample results are rejected. 

Two facts should be noted by all data users. First, the "R" flag means that the associated value is unusable. 
In other words, due to significant quality control (QC) problems, the analysis is invalid and provides no 
information as to whether the compound is present or not. "R" values should not appear on data tables 
because they cannot be relied upon, even as a last resort. The second fact to keep in mind is that no 
compound concentration, even if it has passed all QC tests, is guaranteed to be accurate. Strict QC serves to 
increase confidence in data but any value potentially contains error. 
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METALS ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method 

SW-846 601 OB 

Matrix 

Water 

Soil 

Holding Time 

180 days from collection to analysis 

180 days from collection to analysis 

Preservation 

Cooled @ 4 °C; 
preserved to a pH of 
less than 2. 

Cooled @ 4 °C. 

All samples were analyzed within the specified holding times. 

2. Blank Contamination 

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity. Method blanks 
measure laboratory contamination. Rinse blanks measure contamination of samples during field operations. 

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL). The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed. 

Analytes were detected in the associated QA blanks; however, the associated sample results were greater 
than the BAL. No other qualification of the sample results was required. 

3. Calibration 

Satisfactory instrument calibration is established to provide that the instrument is capable of producing 
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of acceptable 
performance at the beginning of an experimental sequence. The continuing calibration verifies that the 
instrument's continuing performance is satisfactory. 

3.1 Initial Calibration and Continuing Calibration 

The correct number and type of standards were analyzed. The correlation coefficient of the initial calibration 
was greater than 0.995 for all non-ICP analytes and all initial calibration verification standard recoveries were 
within control limits. 

All continuing calibration verification standard recoveries were within the control limit. 

3.2 CRDL Check Standard 

The CRDL check standard serves to verify the linearity of calibration ofthe analysis at the CRDL. The CRDL 
standard is not required for the analysis of aluminum (Al), barium (Ba), calcium (Ca), iron (Fe), magnesium 
(Mg), sodium (Na), and potassium (K). The criteria used to evaluate the CRDL standard analysis are 
presented below in the CRDL standards evaluation table. 

G.lFileExcligWIT_PVUl2009\10738\10738R1.doc 

file://G.lFileExcligWIT_PVUl2009/10738/10738R1.doc


All CRDL standard recoveries were within control limits. 

3.3 ICP Interference Control Sample (ICS) 

The ICS verifies the laboratories interelement and background correction factors. 

All ICS exhibited recoveries within the control limits. 

4. Matrix Spike/Matrix Spike (MS/MSD) Analysis 

MS/MSD data are used to assess the precision and accuracy of the analytical method. 

4.1 MS/MSD Analysis 

All metal analytes must exhibit a percent recovery within the established acceptance limits of 75% to 125%. 
The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where the 
analyte's concentration detected in the parent sample exceeds the MS/MSD concentration by a factor of four 
or greater. In instance where this is true, the data will not be qualified even if the percent recovery does not 
meet the control limits and the laboratory qualifier "N" will be removed. 

The MS/MSD analysis performed on sample locations SLRC 010012 July 2009 Removal (Fine), SLRC 
010012 July 2009 Removal (Coarse), SLRC 030005 July 2009 Removal (Fine) and SLRC 030005 July 
2009 Removal (Coarse) exhibited recoveries within the control limits. 

4.2 Laboratory Duplicate Analysis 

The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate 
sample concentrations are greater than or equal to 5 times the CRDL. A control limit of 20% for water 
matrices and 35% for soil matrices is applied when the criteria above is true. In the instance when the parent 
and/or duplicate sample concentrations are less than or equal to 5 times the CRDL, a control limit of onetimes 
the CRDL is applied for water matrices and two times the CRDL for soil matrices. 

MS/MSD analysis was performed in replacement of the laboratory duplicate analysis. The MS/MSD recoveries 
exhibited acceptable RPD. 

5. Field Duplicate Analysis 

Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method. A control limit of 100% for soil matrices is applied to the RPD between the parent sample 
and the field duplicate. In the instance when the parent and/or duplicate sample concentrations are less than 
or equal to 5 times the RL, a control limit of three times the RL is applied for soil matrices. 

Results for duplicate samples are summarized in the following table. 

Sample Ib/blLiplicate ID ;' 
SLRC 030002 July 2009 Removal (Calc)/ 
SLDUP 030003 July 2009 Removal (Calc) 
SLRC 030002 July 2009 Removal (Fine)/ 
SLDUP 030003 July 2009 Removal (Fine) 

SLRC 030002 July 2009 Removal (Coarse)/ 
SLDUP 030003 July 2009 Removal (Coarse) 

r r Analyte 

Lead 

Lead 

Lead 

Sample 
Result 

200 

250 

68 

Duplicate 
Result 

120 

130 

120 

RPD 

50.0% 

63.2% 

55.3% 

AC = Acceptable 
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The calculated RPDs between the parent sample and field duplicate were acceptable. 

6. Laboratory Control Sample (LCS) Analysis 

The LCS analysis is used to assess the precision and accuracy of the analytical method independent of matrix 
interferences. The analytes associated with the LCS analysis must exhibit a percent recovery between the 
control limits of 80% and 120%. 

The LCS analysis exhibited recoveries within the control limits. 

7. Serial Dilution 

The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to 
sample matrix. Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample are 
evaluated to determine if matrix interference exists. These analytes are required to have less than a 10% 
difference (%D) between sample results from the undiluted (parent) sample and results associated with the 
same sample analyzed with a five-fold dilution. 

The serial dilution performed on sample location SLRC 030006 July 2009 Removal (Fine) exhibited %D within 
the control limit. 

8. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in this 
review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR METAL 

METALS; SW-846 6000 Reported 

No Yes 

Performance 
Acceptable 

No Yes 
Not 

Required 

Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) 

Tier II Validation 

Holding Times 

Reporting limits (units) 

X 

X 

X 

X 

Blanks 

A. Instrument Blanks 

B. Method Blanks 

C. Equipment Blanks 

Laboratory Control Sample (LCS) 

Matrix Spike (MS) %R 

Matrix Spike Duplicate (MSD) %R 
MS/MSD Precision (RPD) 

Field Duplicate (RPD) 
ICP Serial Dilution 
Reporting Limit Verification 

Raw Data 

X 

X 

X 
X 

X 

X 

X 

X 
X 

X 

X 

X 

X 
X 

X 

X 

X 
X 

X 

X 

Tier III Validation 

Initial Calibration Verification 

Continuing Calibration Verification 

CRDL Standard 

ICP Interference Check 

Transcription/calculation errors present 
Reporting limits adjusted to reflect sample 
dilutions 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

%R Percent recovery 
RPD Relative percent difference 
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VALIDATION PERFORMED BY: Lyndi Mott 

SIGNATURE: 

l-'J C/̂ M "̂̂  

DATE: September 10. 2009 

REVISION DATE: November 25, 2009 

PEER REVIEW: Dennis Capria 

DATE: September 16, 2009 
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CHAIN OF CUSTODY/ 
CORRECTED SAMPLE ANALYSIS DATA SHEETS 
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K^nain of 
Custody Record 
TAL-'t142(040e) 

• 1 

Client 

Arc A : . 
Address 

City 

/l/<5(.'' 

Slate Zip Code 

Project Name a n d Location (State) 

{!< CAK.^ &tA*^y dis y j r ^ ^ ^ L i ; . ^ u ^ 

• 

TestAmerica 
T H E L E A D E R IN E N V I R O N M E N T A L T E S T I N G 

Project Manager 

Telephone Number (Area Code)/Fax N u m S ^ 

2^<f- y fV- ZJLf? S 
Site Contact Lab Contact 

IAJ i ' / ^ ( -
Carrier/Waybill Number 

Contract/Purchase Order/Ouote No. '~' 

i(\r\q - o o 4 ^ 
Sample I.D. No. and Description 

(Containers for each sample may be combined on one line) 

<5'-«^ ^Z.Rco\oo«^4-^^\ ,y2^^; /^ew»..( 

O j - O g <>L ^ c c ^ ( o c o s - ^.A^tee>ci K^a^c,^^ 

~ < A - \ I S L - ' i . C O 1 O 0 0 1 .).AyTcc<i i L ^ ^ ^ v , / 

I 3 - | ( / . . S i - ' < C a i ^ , ^ < s r 7 - - J ; , ^ y : a a o f f U ^ t v ^ . . ! . 

\T-<?0 •^i-<C<S( cClZ.-^»- ly2J;<:} i t M l . H 

~ ^ \ S L F R C l C C C l - ^ y A . y i C c ' , l iSMu. . , 

- ^ J i - ^ < ,UHjC,&2J»oo l '7JU ' i jK>^ Re<«*>w»/ 

-^^-»f}jic.«tA20on2r J<.(y_:xc»^ 

Date 

v h i / o 1 

TA'JOI 
\ 7 / z j / c i 

• 7 / ^ i l O I 

iHal 
y/^ici 
7/22/dt 

l /Ts f *^ 

Time ^ 

/i'''^ 
/^'^^ 

f6^^ 

/r'̂ ' 
9 ^ 

f * " 

l<r> ŷ7 

(d(*Y^ 

possible Hazard Identification 

^ ^ o n - H a z a r d O Flammable D Skin Irritant D Poison B D Unknown 

Matrix 

1 

1 

1 \ 

\ 

1 
1 

/ 

1 

( 

\ 

Conta iners S 
Preserva t i ves 

0* 

1 
1 
\ 
1 

/ 

1 
1 

1 \ 

\ 

% 
s 
^ 

^ § 
s 

1 
( 

Date 

Lab Number 

t y j 
Ana lys is ( A t t a c h l i s t i f 

m o r e s p a c e i s n e e d e d ) 
— 1 1 1 1 1 ; 1 1 r 1 1 — 

J J 

I 
. 

U)S&oye=^ 
Chain o l Custody Number 

P a a e \ o f 1 

Special Instructions/ 
Conditions of Receipt 

Sample Disposal 
P_ r= i - .< - " n (A fee may be assessed i f samples are retained 
\ A Return To Client ^ ^ ^ C i s o o s a i Bv 1 ab \ \ Archive For Months longei-than 1 mcnf^ i 

Tum Around Time Required 

• P4Hniirs n 4RHniir-: P I 7/7,?k« f l Wi',31'5 F l 2 1 Davs ^ O t h e r >5s • / j c - i ' 

/. RelinaAshedA, 

h^ l̂L-
2 Re>iiS îSffedW~ ' 

J. Relinquished By 

Date . 

Date 

Date 

Time 

[So-? 
Time 

Time 

OC Requirements (Specify) 

1. Received By 
^ '^y 

2. Received By 

3. Received By 

Date 

bJie ' ' 

Date 

Time ' 

Timd 

Time 

Comments 

DISTRIBUTION: WHITE - Returned to Client with Repod: CANARY-s tays (WM the Sampi e; PINi <<-F leld "opy n , iriav ty^ 



i,nain of 
Custody Record 

0O5^<=>&^ TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 

TAL-i 142 (0408) 

Client 

]^ iCLcJy<^ 

Project Manager Date Chain of Custody Number 

ni7Bi? 
Address 

2^^S.SO C^^ho-f r <>v,.'k. S,(yy> 
Telephone Number (Area CodeJ/Fax fwmber 

Z H ^ ' yyy - e z g r 
Lab Number 

Jili_ Page L o l 

Citv 

A oo I 

state Zip Code 

^93>7 T 
Project Name and Location (Slate) 

U.̂  fdt.'J- î r̂ Â A (VJ- 6i^<>-^ Li:'^*U.. 

Site Contact Lab Contact 

UJ Tcf^L. 
Carrier/Waybill Number 

Contract/Purchase Order/Ouote No. 

.o\-o«^ 

Sample ID . No. and Description 
(Containers for each sample maybe combined on one line) 

Date Time 

Matrix 
Containers S 
Preservatives 

t 

Analysis (Attach list if 
mors space is needed) 

Special Instructions/ 
Conditions of Receipt 

A/ ^f.nf:cocn-^c\^'}t)e>'\. ttfflM/.t^V D ' l l ' O ' i UHS-

- ^ ^ i f i Et^63oeQV^uty^t<30<f Rie>*<ooc( m - ^ ^ \'2.lO î  
~^^'^^LR6a3ooot,-^»sVv^"? «^/wtt^ 7/X^/M /3«^ 
-10-13 5i-f i^03Qoc>|-- Joiyaxy fLofrOv^ VV!,M ri.^ 
\ H - V^SLKi.az OOPW " J oty^f^ l ^ ^ « . - , ^ 7/^S/g? /2-* 

I ? - J 1 i>t-(^OLp 0:>Og<J' ' J>v^y20«9 /2..<^..,t./ 7 / ^ > $ 

J J - ^ 5 ^ i ^ Q f - 0 3 g O O ^ - J.>/t,Z<;ay / ^ < r < ^ V 7 / 7 y o f / Z ' Jta i j ^ • ?^3^ )y\^/H5C) 

2C-<?^i • S ^ A r Q ' ^ a o d ^ - ^ . ^ V v , ^ ' ^ ^ t * r e i . ' i 7/^3/» 1 /Z. u o 

^ 0 ^ 3 3 •&(-p.co^<:)<gOS ~>^i>.Vy^>*l A<t»iouM 7AVM /2-^> 

rossibiu Hazard Identification 

"^Non-Hazard d Flammable • Skin Irritant D Poison B CD Unknown 

Sample Disposal 

\ ^ Return To Client ^ ^ ^ s p o s a l By Lab 'CS Archive For 
(A fee may be assessed if samples are retained 

Months longer than t month) 

Tum Around Time Required 

n 24 Hours n 48 Hours D 7£7aj/5 D WZJays D 21 Days ^TOther • S t ) a ^ 

7. Relinquished By 

2. Relinquished By 

Date 

vA^/ ' i \ JS 
Time 

Date Time 

3. Relinquished By Date Time 

OC Requirements (Specify) 

1. Receivi 

2. Received By 

3. Received By 

Comments 

DISTniBUTION: WHITE - Returned to Client with Report: CANARY - Stays with the Sample: PINK - Field Copy ^ ^ ^ ^ 7 " 



TestAmerica 
THE LEADER IN E N V I R O N M E W T , H L TESTING 602 Commerce Drive Walenown, Wl 53094 • 800.833-7035 ' Fax 920-261.8120 

A R C A D I S - M I C H I G A N 

28550 Cabot Drive; Suite 500 

Novi, Ml 48377 

Mr. Troy Sclafani 

Work Order: WSG0780 

Project: USCG Ludington 

Project Number : D09-0066 

Received: 07/23/09 

Reported: 07/30/09 13:29 

Analyte 

ANALYTICAL REPORT 

S a m p l e Data Dilution Date Seq/ 

Resul t Qual i f iers Uni ts M R L Fac to r Analyzed Analys t Batch Method 

Sample I D : \VSG0780-0] ( S L R C 010004 Ju ly 2009 Removal (TS) - Solid/Soil) 

General Chemistry Parameters 

% Solids too % NA 

S a m p l e ID: \VSG0780-02 ( S L R C 010004 Ju ly 2009 Removal (Calc) - Solid/Soil) 

Metals 

Lead 22 mg/kg 0.04S 

S a m p l e ID: WSG0780-03 ( S L R C 010004 Ju ly 2009 Removal (Fine) - Solid/Soil) 

Meials 

Lead 26 mg/kg 1.2 

Sample ID: \VSG0780-04 ( S L R C 010004 Ju ly 2009 Removal (Coarse ) - Solid/Soil) 

Metals 

Lead 14 mg/kg 1.2 

S a m p l e ID: WSG0780-0S ( S L R C 010005 Ju ly 2009 Removal (TS) - Solid/Soil) 

General Chemistry' Parameters 

% Solids 98 % NA 

S a m p l e ID: WSG0780-06 ( S L R C 010005 Ju ly 2009 Removal (Calc) - Solid/Soil) 

Meials 

Lead 59 mg/kg 0.048 

S a m p l e ID: WSG0780-07 ( S L R C 010005 Ju ly 2009 Removal (Fine) - Solid/Soil) 

Metals 

Lead 47 nig/kg 1.2 

S a m p l e ID: WSG0780-08 ( S L R C 010005 Ju ly 2009 Removal (Coar se ) - Solid/Soil) 

Metals 

Lead 66 mg/kg 1.2 

S a m p l e I D : WSG0780-09 ( S L R C 010006 J u l y 2009 Removal (TS) - Solid/Soil) 

General Chemistry Parameters 

% Solids 98 % NA 

S a m p l e ID: WSG0780-10 ( S L R C 010006 J u l y 2009 Removal (Calc) - Solid/Soil) 

Metals 

Lead 240 mg/kg 0.048 

S a m p l e ID: WSG0780- ] 1 ( S L R C 010006 Ju ly 2009 Remova l (F ine ) - Solid/Soil) 

Metals 

Lead 310 mg/kg 1.2 

S a m p l e ID: \VSG0780-12 ( S L R C 010006 Ju ly 2009 Remova l (Coar se ) - Solid/Soil) 

Metals 

Lead 170 mg/kg 1.2 

S a m p l e I D : WSG0780-13 ( S L R C 010007 Ju ly 2009 Remova l (TS) - Solid/Soil) 

General Chemistry Parameters 

% Solids 98 % NA 

S a m p l e d : 07/21/09 15:44 

1 07/23/09 16:15 LER 9070589 SW 5035 

Sampled : 07/21/09 15:44 

0.04 07/30/09 11:45 mmm 9070730 SW60I0B 

Sampled : 07/21/09 15:44 

1 07/29/09 09:16 gaf 9070671 SW6010B 

S a m p l e d : 07/21/09 15:44 

1 07/29/09 09:20 gaf 9070671 SW6010B 

S a m p l e d : 07/21/09 15:47 

1 07/23/09 16:15 LER 9070589 SW 5035 

S a m p l e d : 07/21/09 15:47 

0.04 07/30/09 11:45 mmm 9070730 SW6010B 

S a m p l e d : 07/21/09 15:47 

1 07/29/09 09:23 gaf 9070671 SW6010B 

S a m p l e d : 07/21/09 15:47 

1 07/29/09 09:27 gaf 9070671 SW6010B 

S a m p l e d : 07/21/09 15:58 

1 07/23/09 16:15 LER 90705S9 SW 5035 

S a m p l e d : 07/21/09 15:58 

0.04 07/30/09 11:45 mmm 9070730 SW6010B 

S a m p l e d : 07/21/09 15:58 

I 07/29/09 09:30 gaf 9070671 SW6010B 

S a m p l e d : 07/21/09 15:58 

I 07/29/09 09:34 gaf 9070671 SW6010B 

S a m p l e d : 07/21/09 16:04 

] 07/23/09 16:15 LER 9070589 SW 5035 

Tes tAmer ica Wate r town 

Mike Miller For Warren L. Topel 

Project Manager Page 3 of 11 
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TestAmerica 
THE L E A D E R IN ENVIRONME.VTAL TEKTINCJ 502 Commerce Drive Walertmvn, Wl 53094 • 800.833-7035 • Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabol Drive; Suite 500 

Novi, MI 48377 

Mr. Tiov Sclafani 

Work Order: WSG0780 

Project: USCG Ludington 

Project Number: D09-0066 

Received: 07/23/09 

Reported: 07/30/09 13:29 

Analyte 

Sample Data Di lut ion Date geq/ 

Result Qual i f iers Units M R L Factor Analyzed Analyst Batch Method 

Sample ID: \VSG0780-14 (SLRC 010007 July 2009 Removal (Calc) - Solid/Soil) 
Meials 

Lead 4.'; mg/kg 0.048 

Sample ID: WSG0780-15 (SLRC 010007 July 2009 Removal (Fine) - Solid/Soil) 
MetaLs 

Lead 49 mg/kg 1.2 

Sample ID: WSG0780-16 (SLRC 010007 July 2009 Removal (Coarse) - Solid/Soil) 
Meials 

Lead 43 mg/kg 1.2 

Sample ID: WSG0780-17 (SLRC 010012 July 2009 Removal (TS) - Solid/Soil) 
General Chemistry Parameters 

% Sdlids 95 % NA 

Sample ID: \VSG0780-18 (SLRC 010012 July 2009 Removal (Calc) - Solid/Soil) 
Meials 

Lead 63 mg/kg 0.048 

Sample ID: \VSG0780-19 (SLRC 010012 July 2009 Removal (Fine) - Solid/Soil) 
Metals 

Lead 79 mg/kg 1.2 

Sample ID: WSG0780-20 (SLRC 010012 July 2009 Removal (Coarse) - Solid/Soil) 
Metals 

Lead 42 mg/kg 1.2 

0.04 

Sampled: 07/21/09 16:04 

07/30/09 11:45 mmm 9070730 SW6010B 

Sampled: 07/21/09 16:04 

07/29/09 09:37 gaf 9070671 SW6010B 

Sampled: 07/21/09 16:04 

07/29/09 09:41 gaf 9070671 SW60I0B 

Sampled: 07/22/09 08:55 

07/23/09 16:15 LER 9070589 SW 5035 

Sampled: 07/22/09 08:55 

07/30/09 11:45 mmm 9070730 SW6010B 

Sampled: 07/22/09 08:55 

07/29/09 09:44 gaf .9070671 SW 6010B 

Sampled: 07/22/09 08:55 

07/29/09 10:06 gaf 9070671 SW6010B 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 4 of 11 
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TestAmerica 
THE LEADER IN ENVIRC.M^MENTAL TESTING 602 Commerce Drive Walerlown. Wl 53094 " 800-833-7036 ' Fax 920-261-8120 

ARCADIS- MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi, Ml 48377 

Mr. Troy Sclafani 

Work Order: WSG07S0 

Project: USCG Ludington 

Project Number: D09-0066 

Received; 07/23/09 

Reported: 07/30/09 13:29 

Analyte 
Sample Data 
Result Qualifiers 

Dilution Dale 
Units MDL MRL Factor Analyzed 

Seq/ 
Analyst Batch Method 

Sample ID: WSG0780-21 (SLEB 010001 July 2009 Removal - Water - NonPotable) 
Metals 

Lead <0.12 nalL 0.12 0.40 

Sampled: 07/22/09 09:50 

07/29/09 14:02 gnf 9070624 SW 6020A 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 5 of II 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walenown. Wl 53094 - 800-833-7036 ' Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order: WSG0780 

Projecl: USCG Ludinglon 

Projecl Number; D09-0066 

Received: 07/23/09 

Reported: 07/30/09 13:29 

Analyte 

Sample Data Dilution Date 
Result Qualifiers Units MRL Factor Analyzed 

Seq/ 
Analyst Batch Method 

Sample ID: WSG0780-22 (SLRC 020001 July 2009 Removal (TS) - Solid/Soil) 
General Chemistr)' Parameters 
% Solids 96 % NA 

Sample ID: WSG0780-23 (SLRC 020001 July 2009 Removal (Calc) - Solid/Soil) 
Metals 
Lead S-S m g / k g 0.04S 

Sample ID; WSG0780-24 (SLRC 020001 July 2009 Removal (Fine) - Solid/Soil) 
Metals 

Lead 54 mg/kg 1.2 

Sample ID: WSG0780-25 (SLRC 020001 July 2009 Removal (Coarse) - Solid/Soil) 

Metals 

Lead 23 mg/kg 1.2 

Sample ID: WSG0780-26 (SLRC 020002 July 2009 Removal (TS) - Solid/Soil) 
General Chemistry Parameters 
% Solids 99 % NA 

Sample ID: WSG0780-27 (SLRC 020002 July 2009 Removal (Calc) - Solid/Soil) 
Meials 
Lead 13 mg/kg 0.048 

Sample ID: WSG0780-28 (SLRC 020002 July 2009 Removal (Fine) - Solid/Soil) 
Metals 

Lead 17 mg/kg 1.2 

Sample ID: WSG0780-29 (SLRC 020002 July 2009 Removal (Coarse) - Solid/Soil) 
Metals 
Lead 11 mg/kg 1.2 

0.04 

Sampled: 07/22/09 10:07 

07/23/09 16 15 LER 9070589 SW 5035 

Sampled: 07/22/09 10:07 

07/.30/09 1 1:45 mmm 9070730 SW6010B 

Sampled: 07/22/09 10:07 

07/29/09 10:17 g,nf 9070671 SW 60106 

Sampled: 07/22/09 10:07 

07/29/09 10:20 gaf 9070671 SW6010B 

Sampled: 07/22/09 10:14 

07/23/09 16:15 LER 9070589 SW 5035 

Sampled: 07/22/09 10:14 

07/30/09 11:45 mmm 9070730 SW6010B 

Sampled: 07/22/09 10:14 

07/29/09 10:45 gaf 9070672 SW6010B 

Sampled: 07/22/09 10:14 

07/29/09 10:48 gaf 9070672 SW6010B 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 6 of 11 



TestAmerica 
THE LEADER :IN ENVIRONMENTAL TESTING 602 Commerce Drive Watertown, Wl 53094 • 800-833-7036 • Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order: WSG0822 

Project: USCG Ludinglon 

Projecl Number: D09-0066 

Received; 07/24/09 

Reported: 07/30/09 14:31 

ANALYTICAL REPORT 

Analyte 

Sample Data 

Result Qualifiers Units MRL 
Dilution 
Factor 

Date 
Analyzed 

Seq/ 
Analyst Batch Method 

Sample ID: WSG0822-01 (SLRC 050007 July 2009 Removal (TS) - Solid/Soil) 
General Chemisiiy Parameters 

% Solids 94 »/o N A 

Sample ID: WSG0822-02 (SLRC 050007 July 2009 Removal (Calc) - Solid/Soil) 
Metals 

Lead 190 mg/kg 0.04S 

Sample ID: WSG0822-03 (SLRC 050007 July 2009 Removal (Fine) - Solid/Soil) 
Metals 

Lead 200 mg/kg 1.2 

Sample ID: WSG0822-04 (SLRC 050007 July 2009 Removal (Coarse) - Solid/Soil) 
Metals 

Lead 180 mg/kg 1.2 

Sampled: 07/23/09 11:45 

1 07/29/09 10:26 LER 9070700 SW 5035 

Sampled: 07/23/09 11:45 

0.04 07/30/09 14:26 mmm 9070730 S\V6010B 

Sampled: 07/23/09 11:45 

1 07/29/09 11:03 gaf 9070672 SW6010B 

Sampled: 07/23/09 11:45 

1 07/29/09 11:06 gaf 9070672 SW6010B 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 3 of 12 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Watertown, Wl 63094 • 800-833-7036 ' Fax 920-261-8120 

A R C A D I S - M I C H I G A N 

28550 Cabol Dnve; Suite 500 

Nov i , MI 48377 

Mr. Troy Sclafani 

Analyte 

Sample 

Result 

Data 

Qualif iers 

Work Order; 

Project: 

Project Number: 

Units M D L 

WSG0822 

USCG Ludington 

D09-0066 

Di lut ion 

M R L Factor 

Date 

Analyzed 

Received: 

Reported: 

Analyst 

07/24/09 

07/30/09 14:31 

Seq/ 

Batch Method 

Sample I D : VVSG0822-05 (SLEB 030003 July 2009 Removal - Water - NonPotable) 

Meials 

Lead 0.43 iic/L 012 0.40 

Sampled: 07/23/09 J2:30 

1 07/28/09 12:51 gaf 9070628 SW 6020A 

TestAmerica Water town 

Mike Miller For Warren L. Topel 

Project Manager Page 4 of 12 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Watertown, Wl 53094 • 800.833-7036 ' Fax 920-261-8120 

A R C A D I S - MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi., MI 48377 

Mr. Troy Sclafani 

Work Order: WSG0822 

Project: U S C G Ludington 

Project Number : D09-0066 

Received: 07/24/09 

Reported: 07/30/09 14:31 

A n a l y t e 

Sample Data Dilution Date Seq/ 

Result Qual i f iers Units M R L F a c t o r .Analyzed Analyst Batch Method 

S a m p l e I D : WSG0822-06 ( S L R C 030006 Ju ly 2009 Removal (TS) - Solid/Soil) 

General Cheinistry Parameters 

% Solids 95 % NA 

S a m p l e ID: WSG0822-07 (SLRC 030006 July 2009 Removal (Calc) - Solid/Soil) 

Metals 

Lead 94 mg/kg 0.048 

S a m p l e I D : WSG0822-08 (SLRC 030006 July 2009 Removal (Fine) - Solid/Soil) 

Metals 

Lead l.'̂ O mg/kg 1.2 

S a m p l e I D : WSG0822-09 (SLRC 030006 July 2009 Removal (Coarse ) - Solid/Soil) 

Metals 

Lead 36 mg/kg 1.2 

S a m p l e ID: WSG0822-10 ( S L R C 030001 Ju ly 2009 Removal (TS) - Solid/Soil) 

General Chemistiy Paiameters 

7o Solids 99 % NA 

S a m p l e I D : WSG0822-11 (SLRC 030001 Ju ly 2009 Remova l (Calc) - Solid/Soil) 

Metals 

Lead 26 mg/kg 0.048 

S a m p l e I D : WSG0822-12 (SLRC 030001 Ju ly 2009 Removal (Fine) - Solid/Soil) 

Metals 

Lead 35 mg/kg 1.2 

S a m p l e I D : WSG0822-13 (SLRC 030001 Ju ly 2009 Remova l (Coarse ) - Solid/Soil) 

Metals 

Lead 13 mg/kg 1.2 

S a m p l e I D : WSG0822-14 (SLRC 030004 July 2009 Remova l (TS) - Solid/Soil) 

General Chemistry Parameters 

% Solids 99 % NA 

S a m p l e I D : WSG0822-15 (SLRC 030004 July 2009 Remova l (Calc) - Solid/Soil) 

Metals 

Lead 110 mg/kg 0.048 

S a m p l e I D : WSG0822-16 (SLRC 030004 July 2009 Remova l (Fine) - Solid/Soil) 

Metals 

Lead 180 mg/kg 1.2 

S a m p l e I D : W S G 0 8 2 2 - ] 7 ( S L R C 030004 Ju ly 2009 Remova l (Coarse ) - Solid/Soil) 

Metals 

Lead 74 mg/kg 1.2 

S a m p l e I D : WSG0822-18 (SLDUP 030003 July 2009 Remova l (TS) - Solid/Soil) 

General Chemistry Parameters 

% Solids 99 % NA 

S a m p l e d : 07/23/09 13:00 

1 07/29,'n9 10:26 LER 9070700 

Sampled : 07/23/09 13:00 

0.04 07/30./09 14:26 mmm 9070730 

Sampled : 07/23/09 13:00 

1 07/29/09 11:10 gaf 9070672 

Sampled : 07/23/09 13:00 

1 07/29/09 11:14 gaf 9070672 

Sampled : 07/23/09 12:35 

I 07/29/09 10:26 LER 9070700 

Sampled : 07/23/09 12:35 

0.04 07/30/09 14:26 mmm 9070730 

S a m p l e d : 07/23/09 12:35 

1 07/29/09 11:17 gaf 9070672 

S a m p l e d : 07/23/09 12:35 

I 07/29/09 11:21 gaf 9070672 

S a m p l e d : 07/23/09 12:50 

1 07/29/09 10:26 LER 9070700 

S a m p l e d : 07/23/09 12:50 

0.04 07/30/09 14:26 mmm 9070730 

S a m p l e d : 07/23/09 12:50 

1 07/29/09 11:25 gaf 9070672 

S a m p l e d : 07/23/09 12:50 

I 07/29/09 11:29 gaf 9070672 

S a m p l e d : 07/23/09 

1 07/29/09 10:26 LER 9070700 

SW5035 

SW6010B 

SW6010B 

SW6010B 

SW 5035 

SW6010B 

SW6010B 

SW6010B 

SW6010B 

SW6010B 

SW6010B 

SW 5035 

Tes tAmer ica Wa te r town 

Mike Miller For Warren L. Topel 

Project Manager Page 5 of 12 



TestAmerica 
THE LEADER JN ENVIRONMENTAL TESTING 602 Commerce Drive Watertown, Wl 53094 ' 800-833-7036 ' Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order: WSG0822 

Project: USCG Ludington 

Projecl Number: D09-0066 

Received: 07/24/09 

Reported: 07/30/09 14:31 

Analyte 
Sample Data 
Result Qualifiers Units MRL 

Dilut ion 

Factor 

0.04 

1 

1 

1 

0.04 

Date 

Analyzed Analyst 

Sampled: 07/23/09 

07/30/09 14:26 mmm 

Sampled: 07/23/09 

07/29/09 11:32 gaf 

Sampled: 07/23/09 

07/29.'09 1 1:36 gaf 

Sampled: 07/23/09 12:55 

07.'29/09 10:26 LER 

Sampled: 07/23/09 12:55 

07/30/09 14:26 mmm 

Sampled: 07/23/09 12:55 

Seq/ 

Batch 

9070730 

9070672 

9070672 

9070700 

9070730 

Method 

Sample ID: WSG0822-19 (SLDUP 030003 July 2009 Removal (Calc) - Solid/Soil) 
Meials 

Lead 120 mg/kg 0.048 

Sample ID: WSG0822-20 (SLDUP 030003 July 2009 Removal (Fine) - Solid/Soil) 
Meials 

Lead 130 mg/kg 1.2 

Sample ID: WSG0822-2] (SLDUP 030003 July 2009 Removal (Coarse) - Solid/Soil) 

Metals 

Lead 120 mg.'kg 1.2 

Sample ID: WSG0822-22 (SLRC 030005 July 2009 Removal (TS) - Solid/Soil) 
General Chemistiy Parameters 

% Solids 98 % NA 

Sample ID: WSG0822-23 (SLRC 030005 July 2009 Removal (Calc) - Solid/Soil) 
Metals 

Lead 18 mg/kg 0.048 

Sample ID: WSG0822-24 (SLRC 030005 July 2009 Removal (Fine) - Solid/Soil) 
Metals 

Lead 24 mg/kg 1.2 

Sample ID: WSG0822-25 (SLRC 030005 July 2009 Removal (Coarse) - Solid/Soil) 
Meials 

Lead 13 mg/kg 1.2 

Sample ID: WSG0822-26 (SLRC 030002 July 2009 Removal (TS) - Solid/Soil) 
General Chemistry Parameters 

"/..Solids 98 % NA 

Sample ID: WSG0822-27 (SLRC 030002 July 2009 Removal (Calc) - Solid/Soil) 
Metals 

Lead 200 mg/kg 0.048 

Sample ID: WSG0822-28 (SLRC 030002 July 2009 Removal (Fine) - Solid/Soil) 
Metals 

Lead 250 mg/kg 1.2 

Sample ID: WSG0822-29 (SLRC 030002 July 2009 Removal (Coarse) - Solid/Soil) 
Metals 

Lead 68 mg/kg 1.2 

Sample ID: WSG0822-30 (SLRC 030003 July 2009 Removal (TS) - Solid/Soil) 
General Chemistiy Parameters 

% Solids 99 % NA 

Sample ID: WSG0822-3] (SLRC 030003 July 2009 Removal (Calc) - Solid/Soil) 
Metals 

Lead 12 mg/kg 0.048 

1 07/29/09 I 1:54 gaf 9070672 

Sampled: 07/23/09 12:55 

1 07/29/09 12:04 gaf 9070672 

Sampled: 07/23/09 12:40 

1 07/29/09 10:26 LER 9070700 

Sampled: 07/23/09 12:40 

0.04 07/30/09 14:26 mmm 9070730 

Sampled: 07/23/09 12:40 

1 07/29/09 12:15 gaf 9070672 

Sampled: 07/23/09 12:40 

1 07/29/09 12:19 gaf 9070672 

Sampled: 07/23/09 12:45 

1 07/29/09 10:26 LER 9070700 

Sampled: 07/23/09 12:45 

0.04 07/.10/09 14:26 mmm 9070730 

SW6010B 

SW6010B 

SW60IOB 

SW 5035 

SW6010B 

SW6010B 

SW60iOB 

SW 5035 

SW6010B 

SW6010B 

SW6010B 

SW 5035 

SW6010B 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 
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Mr. Troy Sclafani 

Work Order: WSG0822 
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Analyte 

Sample Data 

Result Qual i f iers Units MRL 
Dilut ion 

Factor 

Date 
Analyzed 

Seq/ 
Analyst Batch Method 

Sample ID: WSG0822-32 (SLRC 030003 July 2009 Removal (Fine) - Solid/Soil) 
Metals 
Lead 12 mg/kg 1.2 

Sample ID: WSG0822-33 (SLRC 030003 July 2009 Removal (Coarse) - Solid/Soil) 
Metals 

Lead 12 mg/kg 1.2 

Sampled: 07/23/09 12:45 

1 07/29/09 13:25 gaf 9070688 SW6010B 

Sampled: 07/23/09 12:45 

1 07/29/09 13:29 uaf 9070688 SW60IOB 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 7 of 12 
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US Coast Guard Station 
Ludington 

Data Review 

LUDINGTON, MICHIGAN 

Metals Analyses 

SDGs# WSG0826 & WSG0827 

Analyses Performed By: 
TestAmerica Laboratories 
Watertown, Wisconsin 

Report: #10739R1 
Review Level: Tier III 
Project: DE000122.0002.00004 



SUMMARY 

This data quality assessment summarizes the review of Sample Delivery Groups (SDGs) #WSG0826 and 
WSG0827 for samples collected in association with the USCG Station Ludington site. The review was 
conducted as a Tier III evaluation and included review of data package completeness. Only analytical 
data associated with constituents of concern were reviewed for this validation. Field documentation was 
not included in this review. Included with this assessment are the validation annotated sample result 
sheets, and chain of custody. Analyses were performed on the following samples: 

SDG 
Number 

WSG0826 

WSG0826 

WSG0826 

WSG0826 

WSG0826 

WSG0826 

WSG0826 

WSG0826 

WSG0826 

WSG0826 

WSG0826 

WSG0826 

WSG0826 

WSG0826 

Sample ID 

SLEB 020002 
July 2009 
Removal 
SLRC 040001 
July 2009 
Removal (TS) 
SLRC 040001 
July 2009 
Removal (Calc) 
SLRC 040001 
July 2009 
Removal (Fine) 
SLRC 040001 
July 2009 
Removal(Coarse) 
SLRC 040002 
July 2009 
Removal (TS) 
SLRC 040002 
July 2009 
Removal (Calc) 
SLRC 040002 
July 2009 
Removal (Fine) 
SLRC 040002 
July 2009 
Removal(Coarse) 
SLRC 040004 
July 2009 
Removal (TS) 
SLRC 040004 
July 2009 
Removal (Calc) 
SLRC 040004 
July 2009 
Removal (Fine) 
SLRC 040004 
July 2009 
Removal(Coarse) 
SLRC 040005 
July 2009 
Removal (TS) 

Lab ID 

WSG0826-01 

WSG0826-02 

WSG0826-03 

WSG0826-04 

WSG0826-05 

WSG0826-06 

WSG0826-07 

WSG0826-08 

WSG0826-09 

WSG0826-10 

WSG0826-11 

WSG0826-12 

WSG0826-13 

WSG0826-14 

Matrix 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Sample 
Collection 

Date 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

Parent 
Sample 

Analysis - i 

VOC SVOC MET 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

G:\FileExchg\AlT_PVU\2009\10739\10739R1.doc 

file://G:/FileExchg/AlT_PVU/2009/10739/10739R1.doc


SDG 
Number 

WSG0826 

WSG0826 

WSG0826 

WSG0826 

WSG0826 

WSG0826 

WSG0826 

WSG0826 

WSG0826 

WSG0826 

WSG0826 

WSG0826 

WSG0826 

WSG0826 

WSG0826 

WSG0826 

Sample |D 

SLRC 040005 
July 2009 
Removal (Calc) 
SLRC 040005 
July 2009 
Removal (Fine) 
SLRC 040005 
July 2009 
Removal(Coarse) 
SLRC 040006 
July 2009 
Removal (TS) 

1 SLRC 040006 
July 2009 
Removal (Calc) 
SLRC 040006 
July 2009 
Removal (Fine) 
SLRC 040006 
July 2009 
Removal(Coarse) 
SLRC 040007 
July 2009 
Removal (TS) 
SLRC 040007 
July 2009 
Removal (Calc) 
SLRC 040007 
July 2009 
Removal (Fine) 
SLRC 040007 
July 2009 
Removal(Coarse) 
SLDUP 040002 
July 2009 
Removal (TS) 
SLDUP 040002 
July 2009 
Removal (Calc) 
SLDUP 040002 
July 2009 
Removal (Fine) 

SLDUP 040002 
July 2009 
Removal(Coarse) 

SLRC 040008 
July 2009 
Removal (TS) 

Lab ID 

WSG0826-15 

WSG0826-16 

WSG0826-17 

WSG0826-18 

WSG0826-19 

WSG0826-20 

WSG0826-21 

WSG0826-22 

WSG0826-23 

WSG0826-24 

WSG0826-25 

WSG0826-26 

WSG0826-27 

WSG0826-28 

WSG0826-29 

WSG0826-30 

Matrix: 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Sample 
Collection 

1 Date 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

7/22/2009 

Parent 
Sample 

SLRC 040007 
July 2009 

Removal (TS) 
SLRC 040007 
July 2009 
Removal (Calc) 
SLRC 040007 
July 2009 
Removal (Fine) 
SLRC 040007 
July 2009 
Removal 
(Coarse) 

Analysis 

VOC SVOC MET 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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SDG 
Number 

WSG0826 

WSG0826 

WSG0826 

WSG0827 

WSG0827 

WSG0827 

WSG0827 

WSG0827 

WSG0827 

WSG0827 

WSG0827 

WSG0827 

WSG0827 

WSG0827 

WSG0827 

WSG0827 

WSG0827 

Sample ID 

SLRC 040008 
July 2009 
Removal (Calc) 
SLRC 040008 
July 2009 
Removal (Fine) 
SLRC 040008 
July 2009 
Removal(Coarse) 
SLRC 040010 
July 2009 
Removal (TS) 
SLRC 040010 
July 2009 
Removal (Calc) 
SLRC 040010 
July 2009 
Removal (Fine) 
SLRC 040010 
July 2009 
Removal(Coarse) 
SLRC 040011 
July 2009 
Removal (TS) 
SLRC 040011 
July 2009 
Removal (Calc) 
SLRC 040011 
July 2009 
Removal (Fine) 
SLRC 040011 
July 2009 
Removal(Coarse) 
SLRC 050001 
July 2009 
Removal (TS) 
SLRC 050001 
July 2009 
Removal (Calc) 
SLRC 050001 
July 2009 
Removal (Fine) 
SLRC 050001 
July 2009 
Removal(Coarse) 
SLRC 050002 
July 2009 
Removal (TS) 
SLRC 050002 
July 2009 
Removal (Calc) 

Lab ID 

WSG0826-31 

WSG0826-32 

WSG0826-33 

WSG0827-01 

WSG0827-02 

WSG0827-03 

WSG0827-04 

WSG0827-05 

WSG0827-06 

WSG0827-07 

WSG0827-08 

WSG0827-09 

WSG0827-10 

WSG0827-11 

WSG0827-12 

WSG0827-13 

WSG0827-14 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Sample 
Collection 

Date 

7/22/2009 

7/22/2009 

7/22/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

Parent 
Sample 

Analysis : 

VOC SVOC MET 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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SDG 
Number 

WSG0827 

WSG0827 

WSG0827 

WSG0827 

WSG0827 

WSG0827 

WSG0827 

WSG0827 

WSG0827 

WSG0827 

WSG0827 

WSG0827 

WSG0827 

WSG0827 

WSG0827 

WSG0827 

WSG0827 

Sample ID 

SLRC 050002 
July 2009 
Removal (Fine) 
SLRC 050002 
July 2009 
Removal(Coarse) 
SLRC 050003 
July 2009 
Removal (TS) 
SLRC 050003 
July 2009 
Removal (Calc) 
SLRC 050003 
July 2009 
Removal (Fine) 
SLRC 050003 
July 2009 
Removal(Coarse) 
SLRC 050004 
July 2009 
Removal (TS) 
SLRC 050004 
July 2009 
Removal (Calc) 
SLRC 050004 
July 2009 
Removal (Fine) 
SLRC 050004 
July 2009 
Removal(Coarse) 
SLRC 050005 
July 2009 . 
Removal (TS) 
SLRC 050005 
July 2009 
Removal (Calc) 
SLRC 050005 
July 2009 
Removal (Fine) 
SLRC 050005 
July 2009 
Removal(Coarse) 
SLRC 050006 
July 2009 
Removal (TS) 
SLRC 050006 
July 2009 
Removal (Calc) 
SLRC 050006 
July 2009 
Removal (Fine) | 

Lab ID 

WSG0827-15 

WSG0827-16 

WSG0827-17 

WSG0827-18 

WSG0827-19 

WSG0827-20 

WSG0827-21 

WSG0827-22 

WSG0827-23 

WSG0827-24 

WSG0827-25 

WSG0827-26 

WSG0827-27 

WSG0827-28 

WSG0827-29 

WSG0827-30 

WSG0827-31 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Sample 
Cbllection 
. ...Date • 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

7/23/2009 

Parent 
Sample 

1 Analysis 

VOC SVOC MET 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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SDG 
Number 

WSG0827 

Sarnple ID 

SLRC 050006 
July 2009 
Removal(Coarse) 

Lab ID 

WSG0827-32 

Matrix 

Soil 

Sample 
Collection 

Date :iv 

7/23/2009 

Parent 
Sample 

Analysis 

VOC SVOC MET 

X 

Note: 
. Matrix spike/matrix spike duplicate (MS/MSD) was performed on sample locations SLRC 040008 
July 2009 Removal (Fine) and SLRC 040008 July 2009 Removal (Coarse). 

. Matrix spike/matrix spike duplicate (MS/MSD) was performed on sample locations SLRC 050006 
July 2009 Removal (Fine) and SLRC 050006 July 2009 Removal (Coarse). 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 

The table below is the evaluation of the data package completeness. 

Items Reviewed 

1. Sample receipt condition 

2. Requested analyses and sample results 
3. Master tracking list 

4. Methods of analysis 

5. Reporting limits 

6. Sample collection date 

7. Laboratory sample received date 

8. Sample preservation verification (as 
applicable) 

9. Sample preparation/extraction/analysis dates 
10. Fully executed Chain-of-Custody (COC) form 
11. Narrative summary of QA or sample 

problems provided 
12. Data Package Completeness and 

Compliance 

Reported 

No Yes 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

Performance 
Acceptable 

No Yes 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

Not 
Required 

QA - Quality Assurance 
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INORGANIC ANALYSIS INTRODUCTION 

Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846 
Method 6010B. Data were reviewed in accordance with USEPA National Functional Guidelines of July 2002. 

The data review process is an evaluation of data on a technical basis rather than a determination of contract 
compliance. As such, the standards against which the data are being weighed may differ from those specified 
in the analytical method. It is assumed that the data package represents the best efforts of the laboratory and 
that it was already subjected to adequate and sufficient quality review prior to submission. 

During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer. Results are qualified with the following codes in accordance with the USEPA National Functional 
Guidelines: 

• Concentration (C) Qualifiers 

U The analyte was analyzed for but not detected. The associated value is the analyte instrument 
detection limit. 

B The reported value was obtained from a reading less than the contract-required detection limit 
(CRDL), but greater than or equal to the instrument detection limit (IDL). 

• Quantitation (Q) Qualifiers 

E The reported value is estimated due to the presence of interference. 

N Spiked sample recovery is not within control limits. 

* Duplicate analysis is not within control limits. 

• Validation Qualifiers 

J The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only. 

UJ The analyte was not detected above the reported sample detection limit. However, the reported 
limit is approximate and may or may not represent the actual limit of detection. 

UB Analyte considered non-detect at the listed value due to associated blank contamination. 

R The sample results are rejected. 

Two facts should be noted by all data users. First, the "R" flag means that the associated value is unusable. 
In other words, due to significant quality control (QC) problems, the analysis is invalid and provides no 
information as to whether the compound is present or not. "R" values should not appear on data tables 
because they cannot be relied upon, even as a last resort. The second fact to keep in mind is that no 
compound concentration, even if it has passed all QC tests, is guaranteed to be accurate. Strict QC serves to 
increase confidence in data but any value potentially contains error. 
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METALS ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method 

SW-846 601 OB 

Matrix 

Water 

Soil 

i i o ld ing Time 

180 days from collection to analysis 

180 days from collection to analysis 

Preservation 

Cooled @ 4 °C; 
preserved to a pH of 
less than 2. 

Cooled @ 4 °C. 

All samples were analyzed within the specified holding times. 

2. Blank Contamination 

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity. Method blanks 
measure laboratory contamination. Rinse blanks measure contamination of samples during field operations. 

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL). The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed. 

Analytes were detected in fhe associated QA blanks; however, the associated sample results were greater 
than the BAL. No other qualification of the sample results was required. 

3. Calibration 

Satisfactory instrument calibration is established to provide that the instrument is capable of producing 
acceptable quantitative data. An initial calibration demonstrates that the instrument is capable of acceptable 
performance at the beginning of an experimental sequence. The continuing calibration verifies that the 
instrument's continuing performance is satisfactory. 

3.1 Initial Calibration and Continuing Calibration 

The correct number and type of standards were analyzed. The correlation coefficient of the initial calibration 
was greater than 0.995 for all non-ICP analytes and all initial calibration verification standard recoveries were 
within control limits. 

All continuing calibration verification standard recoveries were within the control limit. 

3.2 CRDL Check Standard 

The CRDL check standard serves to verify the linearity of calibration of the analysis at the CRDL. The CRDL 
standard is not required for the analysis of aluminum (Al), barium (Ba), calcium (Ca), iron (Fe), magnesium 
(Mg), sodium (Na), and potassium (K). The criteria used to evaluate the CRDL standard analysis are 
presented below in the CRDL standards evaluation table. 
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All CRDL standard recoveries were within control limits. 

3.3 ICP Interference Control Sample (ICS) 

The ICS verifies the laboratories interelement and background correction factors. 

All ICS exhibited recoveries within the control limits. 

4. Matrix Spike/Matrix Spike (MS/MSD) Analysis 

MS/MSD data are used to assess the precision and accuracy ofthe analytical method. 

4.1 MS/MSD Analysis 

All metal analytes must exhibit a percent recovery within the established acceptance limits of 75% to 125%. 
The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where the 
analyte's concentration detected in the parent sample exceeds the MS/MSD concentration by a factor of four 
or greater. In instance where this is true, the data will not be qualified even if the percent recovery does not 
meet the control limits and the laboratory qualifier "N" will be removed. 

The MS/MSD analysis performed on sample location SLRC 040008 July 2009 Removal (Coarse) 
exhibited recoveries within the control limits. 

All analytes associated with MS/MSD recoveries were within control limits with the exception ofthe following 
analyte present in the table below. 

Sample Location 

SLRC 040008 July 2009 
Removal (Fine) 
SLRC 050006 July 2009 
Removal (Fine) 
SLRC 050006 July 2009 
Removal (Coarse) 

. Analyte : 

Lead 

Lead 

Lead 

MS 
Recovery 

55% 

131% 

AC 

: Msp: • :̂ ,̂ 
i Recovery 

197% 

149% 

130% 

The criteria used to evaluate MS/MSD recoveries are presented in the following table. In the case of an 
MS/MSD deviation, the sample results are qualified. The qualifications are applied to all sample results 
associated with this SDG. 

Control limit 

MS/MSD percent recovery 30% to 74% 

MS/MSD percent recovery <30% 

MS/MSD percent recovery >125% 

Sample Reisult 

Non-detect 

Detect 

Non-detect 

Detect 

Non-detect 

Detect 

Quaiification 

UJ 

J 

R 

J 

No Action 

J 
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4.2 Laboratory Duplicate Analysis 

The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate 
sample concentrations are greater than or equal to 5 times the CRDL. A control limit of 20% for water 
matrices and 35% for soil matrices is applied when the criteria above is true. In the instance when the parent 
and/or duplicate sample concentrations are less than or equal to 5 times the CRDL, a control limit of one times 
the CRDL is applied for water matrices and two times the CRDL for soil matrices. 

The MS/MSD was performed in replace of the laboratory duplicate analysis. Sample locations associated with 
MS/MSD recoveries exhibiting an RPD greater than of the control limit presented in the following table. 

Sample Locations 

SLRC 040008 July 2009 Removal (Fine) 

Analyte 

Lead 

The criteria used to evaluate the RPD between the MS/MSD recovehes are presented in the following 
table. In the case of an RPD deviation, the sample results are qualified as documented in the table below. 

Control Limit 

>UL 

Sample 
Result 

Non-detect 

Detect 

Qualification 

UJ 

J 

5. Field Duplicate Analysis 

Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method. A control limit of 100% for soil matrices is applied to the RPD between the parent sample 
and the field duplicate. In the instance when the parent and/or duplicate sample concentrations are less than 
or equal to 5 times the RL, a control limit of three times the RL is applied for soil matrices. 

Results for duplicate samples are summarized in the following table. 

Siample Ib/Dupiicate ID \ . 
SLRC 040007 July 2009 Removal (Calc)/ 
SLDUP 040002 July 2009 Removal (Calc) 
SLRC 040007 July 2009 Removal (Fine)/ 
SLDUP 040002 July 2009 Removal (Fine) 

SLRC 040007 July 2009 Removal (Coarse)/ 
SLDUP 040002 July 2009 Removal (Coarse) 

Analyte 

Lead 

Lead 

Lead 

Sample 
Result i 

56 

78 

42 

Duplicate 
Result 

53 

110 

22 

RPD; 

5.5% 

34.0% 

62.5% 

AC = Acceptable 

The calculated RPDs between the parent sample and field duplicate were acceptable. 

6. Laboratory Control Sample (LCS) Analysis 

The LCS analysis is used to assess the precision and accuracy of the analytical method independent of matrix 
interferences. The analytes associated with the LCS analysis must exhibit a percent recovery between the 
control limits of 80% and 120%. 

The LCS analysis exhibited recoveries within the control limits. 
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7. Serial Dilution 

The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to 
sample matrix. Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample are 
evaluated to determine if matrix interference exists. These analytes are required to have less than a 10% 
difference (%D) between sample results from the undiluted (parent) sample and results associated with the 
same sample analyzed with a five-fold dilution. 

The serial dilution performed on sample location SLRC 040004 July 2009 Removal (Fine) exhibited %D within 
the control limit. 

8. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in this 
review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR METAL 

METALS; SW-846 6000 ; : 1 Reported 

1 ••• N o [ 'Yes' 

Performance 
1 Acceptable 

1 ; -No :.;Yes^:' 

• • • . • • - N o t ; ^ 

Required 

Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) 

Tier II Validation 

Holding Times 

Reporting limits (units) 

X 

X 

X 

X 

Blanks 
A. Instrument Blanks 

B. Method Blanks 
C. Equipment Blanks 

Laboratory Control Sample (LCS) 

Matrix Spike (MS) %R 
Matrix Spike Duplicate (MSD) %R 

MS/MSD Precision (RPD) 

Field Duplicate (RPD) 

ICP Serial Dilution 
Reporting Limit Verification 

Raw Data 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 1 
Tier III Validation 

Initial Calibration Verification 
Continuing Calibration Verification 

CRDL Standard 

ICP Interference Check 

Transcription/calculation errors present 
Reporting limits adjusted to reflect sample 
dilutions 

X 

X 
X 

X 

X 

X 

X 
X 

X 

X 

X 

%R Percent recovery 
RPD Relative percent difference 
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VALIDATION PERFORMED BY: Lyndi Mott 

SIGNATURE: 

DATE: September 10, 2009 

REVISION DATE: November 27, 2009 

PEER REVIEW: Dennis Capria 

DATE: September 16,2009 
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CHAIN OF CUSTODY/ 
CORRECTED SAMPLE ANALYSIS DATA SHEETS 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Waler lown, Wl 53094 • 800-833-7036 ' Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabol Drive; Siiile 500 

Novi, MI 48377 

Mr. Troy Schifaiii 

Work Order: WSG0826 

Project: USCG Ludinglon 

Projecl Number: D09-0066 

Received: 07/24/09 

Reported: 07/30/09 15:41 

ANALYTICAL REPORT 

Analyte 

Sample 

Result 

Data 

Qualifiers Units MRL 
Dilut ion 

Factor 

Date 

Analyzed 
Seq/ 

Analyst Batch Method 

Sample ID: \VSG0826-01 (SLEB 020002 July 2009 Removal - Water - NonPotable) 
Metals 

Lend 0.14 .1 ug/L 0.12 0.40 

Sampled: 07/22/09 17:15 

1 07/28/09 12:51 caf 9070C)28 SW 6020A 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Projecl Manager Page 3 of 11 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walenown, Wl 53094 * 800-833.7036 • Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabol Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order: WSG0826 

Project: USCG Ludington 

Projecl Number: D09-0066 

Received: 07/24/09 

Reported: 07/30/09 15:41 

Analyte 

Sample Data 
Result Qualifiers Units MRL 

Dilution 
Factor 

Date 
Analyzed 

Seq/ 
Analyst Batch Method 

Sample ID: VVSG0826-02 (SLRC 040001 July 2009 Removal (TS) - Solid/Soil) 
General Chemisli7 Parameters 

% Solids 99 % NA 

Sample ID: WSG0826-03 (SLRC 040001 July 2009 Removal (Calc) - Solid/Soil) 

Meials 

Lead 150 mgiku 0.04H 

Sample ID: WSG0826-04 (SLRC 040001 July 2009 Removal (Fine) - Solid/Soil) 

Meials 

Lc.id 260 mg/ky 1.2 

Sample ID: WSG0826-05 (SLRC 040001 July 2009 Removal (Coarse) - Solid/Soil) 
Meials 

Ltnd 75 mglka 1.2 

Sample ID: WSG0826-06 (SLRC 040002 July 2009 Removal (TS) - Solid/Soil) 
General Ctiemisii^ Paiamelers 

% Solids 98 % NA 

Sample ID: WSG0S26-07 (SLRC 040002 July 2009 Removal (Calc) - Solid/Soil) 
Metals 

Lead 66 mg/ky 0.04S 

Sample ID: WSG0826-08 (SLRC 040002 July 2009 Removal (Fine) - Solid/Soil) 
Meials 

Lead too mg/kg 1.2 

Sample ID: WSG0826-09 (SLRC 040002 July 2009 Removal (Coarse) - Solid/Soil) 
Meials 

Lead 43 mg/kg 1.2 

Sample ID: WSG0826-10 (SLRC 040004 July 2009 Removal (TS) - Solid/Soil) 
General Chemistry Parameters 

% Solids 98 % NA 

Sample ID: WSG0826-11 (SLRC 040004 July 2009 Removal (Calc) - Solid/Soil) 
^4eIals 

Lead 260 mg/kg 0.048 

Sample ID: WSG0826-12 (SLRC 040004 July 2009 Removal (Fine) - Solid/Soil) 
Meials 

Lead .130 mg/kg 1.2 

Sample ID: WSG0826-13 (SLRC 040004 July 2009 Removal (Coarse) - Solid/Soil) 
Metals 

Lead 210 mg/kg 1.2 

Sample ID: WSG0826-14 (SLRC 040005 July 2009 Removal (TS) - Solid/Soil) 
General Chemistry Parameters 

% Solids 99 % NA 

Sampled: 07/22/09 15:55 

1 07/29/09 10:26 LER 9070700 SW 5035 

Sampled: 07/22/09 15:55 

0.04 07/30/09 15:1S mmm 9070730 SW6010B 

Sampled: 07/22/09 15:55 

1 07/29/09 13:32 gaf 90706SS SW6010B 

Sampled: 07/22/09 15:55 

1 07/29/09 13:36 gaf 9070688 SW 601013 

Sampled: 07/22/09 16:05 

1 07/29/09 10:26 LER 9070700 SW 5035 

Sampled: 07/22/09 16:05 

0.04 07/30/09 15:38 mmm 9070730 SW60iOB 

Sampled: 07/22/09 16:05 

1 07/29/09 13:40 gaf 9070688 SW6010B 

Sampled: 07/22/09 16:05 

1 07/29/09 13:44 gaf 9070688 SW60I0B 

Sampled: 07/22/09 16:20 

1 07/29/09 10:26 LER 9070700 SW 5035 

Sampled: 07/22/09 16:20 

0.04 07/30/09 15:38 mmm 9070730 SW6010B 

Sampled: 07/22/09 16:20 

1 07/29/09 13:47 gaf 90706SS SW601CB 

Sampled: 07/22/09 16:20 

1 07/29/09 13:51 gaf 9070688 SW60I0B 

Sampled: 07/22/09 16:30 

1 07/29/09 10:26 LER 9070700 SW 5035 

TestAmerica Watertown 

Mike Miller For Warren L. Tope! 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Watertown, Wl 53094 * 800-833-7036 ' Fax 920-261-8120 

A R C A D I S - M I C H I G A N 

28550 Cabol Drive; Sinle 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order: WSG0826 

Projecl: USCG Ludington 

Projecl Number : D09-0066 

Received: 07/24/09 

Reported: 07/30/09 15:41 

Ana ly te 

Sample Data Dilution 
Result Qualifiers Units M R L Factor 

Date 

Analyzed 

Seq/ 

Analys t Ba tch Method 

Sample ID: WSG0826-15 ( S L R C 040005 July 2009 Remova l (Calc) - Solid/Soil) 

Metals 

Lead 81 mg/kg 0.048 

Sample ID: WSG0826-16 (SLRC 040005 July 2009 Removal (Fine) - Solid/Soil) 

Metals 

Lead 160 mg/kg 1 2 

Sample ID: WSG0826-17 ( S L R C 040005 July 2009 Removal (Coar se ) - Solid/Soil) 

Meials 

Lead 46 mg/kg 1.2 

Sample ID: WSG0826-18 ( S L R C 040006 July 2009 Remova l (TS) - Solid/Soil) 

General Cheinistry Paranieiers 

% Solids 99 % NA 

Sample ID: WSG0826-19 ( S L R C 040006 July 2009 Remova l (Calc) - Solid/Soil) 

Metals 

Lead 210 mg/kg 0.048 

S a m p l e ID: WSG0826-20 ( S L R C 040006 July 2009 Removal (F ine) - Solid/Soil) 

Metals 

Lead 370 mg/kg 1.2 

Sample ID: WSG0826-21 ( S L R C 040006 July 2009 Remova l (Coa r se ) - Solid/Soil) 

Metals 

Lead 120 mg/kg 1.2 

Sample ID: WSG0826-22 ( S L R C 040007 July 2009 Remova l (TS) - Solid/Soil) 

General Cheinisir)' Parameters 

% Solids 98 % NA 

Sample ID: WSG0826-23 ( S L R C 040007 Ju ly 2009 Remova l (Calc) - Solid/Soil) 

Metals 

Lead 56 mg/kg 0.048 

Sample ID: WSG0826-24 ( S L R C 040007 July 2009 Remova l (Fine) - Solid/Soil) 

Metals 

Lead 78 mg/kg 1.2 

Sample ID: WSG0826-25 ( S L R C 040007 Ju ly 2009 Remova l (Coa r se ) - Solid/Soil) 

Metals 

Lead 42 mg/kg 1.2 

Sample ID: WSG0826-26 (SLDUP 040002 July 2009 Remova l (TS) - Solid/Soil) 

General Chemistry Paranieiers 

% Solids 98 % NA 

Sample ID: WSG0826-27 (SLDUP 040002 Ju ly 2009 Remova l (Calc) - Solid/Soil) 

Metals 

Lead 53 mg/kg 0.048 

Sampled : 07/22/09 16:30 

0.04 07/30/09 15:38 mmm 9070730 

Sampled : 07/22/09 16:30 

1 07/29/09 14:06 gaf 9070688 

Sampled : 07/22/09 16:30 

i 07/29/09 14:09 gaf 907068S 

Sampled : 07/22/09 16:35 

1 07/29/09 10:28 LER 9070701 

Sampled : 07/22/09 16:35 

0.04 07/30/09 15:38 mmm 9070730 

Sampled : 07/22/09 16:35 

1 07/29/09 14:13 gaf 9070688 

Sampled : 07/22/09 16:35 

1 07/29/09 14:16 gaf 9070688 

Sampled : 07/22/09 16:37 

1 07/29/09 10:28 LER 9070701 

Sampled : 07/22/09 16:37 

0.04 07/30/09 15:38 mmm 9070730 

Sampled: 07/22/09 16:37 

1 07/29/09 14:20 gaf 9070688 

Sampled : 07/22/09 16:37 

1 07/29/09 14:24 gaf 9070688 

Sampled : 07/22/09 

1 07/29/09 10:28 LER 9070701 

Sampled : 07/22/09 

0.04 07/30/09 15:38 mmm 9070730 

SW60I0B 

SW6010B 

SW6010B 

SW 5035 

SW60I0B 

SW6010B 

SW6010B 

SW 5035 

SW6010B 

SW6010B 

SW6010B 

SW 5035 

SW6010B 

TestAmerica Watertown 
Mike Miller For Warren L. Topel 
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I est America 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Dnve Walenown. Wl 53094 • 800.833-7036 * Fax 920-261-8120 

ARCADIS - MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi, Ml 48377 

Mr. Troy Sclafani 

Work Order: WSG0826 

Project: USCG Ludington 

Project Nuinber: D09-0066 

Received: 07/24/09 

Reported: 07/30/09 15:41 

Analyte 
Sample Data 

Result Qualifiers 

Dilution Date Seql 

Uni's MRL Factor Analyzed Analyst Batch Method 

Sample ID: WSG0826-28 (SLDUP 040002 July 2009 Removal (Fine) - Solid/Soil) 
Metals 
Lead 110 mg/kg 1.2 

Sample ID: WSG0826-29 (SLDUP 040002 July 2009 Removal (Coarse) - Solid/Soil) 
Metals 
Lead 22 mg/kg 1.2 

Sample ID: WSG0826-30 (SLRC 040008 July 2009 Removal (TS) - Solid/Soil) 
General Chemistry Parameters 
% Solids 98 % NA 

Sample ID: WSG0826-31 (SLRC 040008 July 2009 Removal (Calc) - Solid/Soil) 
Metals 
Lead 93 mg/kg 0.048 

Sample ID: WSG0826-32 (SLRC 040008 July 2009 Removal (Fine) - Solid/Soil) 
Metals 
Lead 120 ]-J mg/kg 1.2 

Sample ID: WSG0826-33 (SLRC 040008 July 2009 Removal (Coarse) - Solid/Soil) 
Metals 
Lead 33 mg/kg 1.2 

0.04 

Sampled: 07/22/09 

07/29/09 14:27 gaf 9070688 SW6010B 

Sampled: 07/22/09 

07/29/09 14:31 gaf 9070688 SW6010B 

Sampled: 07/22/09 16:45 

07/29/09 10:28 LER 9070701 SW 5035 

Sampled: 07/22/09 16:45 

07/30/09 15:38 mmm 9070730 SW6010B 

Sampled: 07/22/09 16:45 

07/29/09 14:34 gaf 9070688 SW6010B 

Sampled: 07/22/09 16:45 

07/29/09 14:56 gaf 9070688 SW60I0B 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walenown, Wl 63094 * 800-833-7036 * Fax 920.261-8120 

ARCADIS-MICHIGAN 

28550 Cabol Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order: WSG0827 

Project: USCG Ludinglon 

Project Number: D09-0066 

Received: 07/24/09 

Reported: 07/30/09 15:52 

ANALYTICAL REPORT 

Analyte 

Sample Data 

Result Qualifiers Units MRL 
Dilution 

Factor 
Date 

Analyzed 
Seq/ 

Analyst Batch Method 

Sample ID: WSG0827-01 (SLRC 040010 July 2009 Removal (TS) - Solid/Soil) 
General Chemisln>' Paranieiers 
% Solids 98 % NA 

Sample ID: WSG0827-02 (SLRC 040010 July 2009 Removal (Calc) - Solid/Soil) 
Metals 

Lead 47 mg/kg 0.04S 

Sample ID: WSG0827-03 (SLRC 040010 July 2009 Removal (Fine) - Solid/Soil) 
Meials 

Lead 65 mg/kg 1.2 

Sample ID: WSG0827-04 (SLRC 040010 July 2009 Removal (Coarse) - Solid/Soil) 
Meials 
Lead 38 mg/kg 1.2 

Sample ID: WSG0827-05 (SLRC 040011 July 2009 Removal (TS) - Solid/Soil) 
General Chemistiy Parameters 
% Solids 98 % NA 

Sample ID: WSG0827-06 (SLRC 040011 July 2009 Removal (Calc) - Solid/Soil) 
Metals 
Lead 61 mg/kg 0.048 

Sample ID: WSG0827-07 (SLRC 040011 July 2009 Removal (Fine) - Solid/Soil) 
Metals 
Lead 85 mg/kg 1.2 

Sample ID: WSG0827-08 (SLRC 040011 July 2009 Removal (Coarse) - Solid/Soil) 
Metals 
Lead 24 mg/kg 1.2 

Sample ID: WSG0827-09 (SLRC 050001 July 2009 Removal (TS) - Solid/Soil) 
General Chemistry Paiamelers 
% Solids 94 % NA 

Sample ID: WSG0827-10 (SLRC 050001 July 2009 Removal (Calc) - Solid/Soil) 
Meials 

Lead 200 mg/kg 0.048 

Sample ID: WSG0827-11 (SLRC 050001 July 2009 Removal (Fine) - Solid/Soil) 
Meials 

Lead 130 mg/kg 1.2 

Sample ID: WSG0827-12 (SLRC 050001 July 2009 Removal (Coarse) - Solid/Soil) 
Metals 
Lead 220 mg/kg 1.2 

Sample ID: WSG0827-13 (SLRC 050002 July 2009 Removal (TS) - Solid/Soil) 
General Chemistry Parameters 
% Solids 93 % NA 

Sampled: 07/23/09 09:39 

1 07/29/09 10:28 LER 9070701 SW5035 

Sampled: 07/23/09 09:39 

0.04 07/30/09 15:38 mmm 9070730 SW'COIOB 

Sampled: 07/23/09 09:39 

1 07/29/09 15:28 gaf 9070689 SW60I0B 

Sampled: 07/23/09 09:39 

1 07/29/09 15:43 gaf 9070689 SW6010B 

Sampled: 07/23/09 09:48 

1 07/29/09 10:28 LER 9070701 SW 5035 

Sampled: 07/23/09 09:48 

0.04 07/30/09 15:38 mmm 9070730 SW6010B 

Sampled: 07/23/09 09:48 

1 07/29/09 15:47 gaf 9070689 SW6010B 

Sampled: 07/23/09 09:48 

1 07/29/09 15:50 gof 9070689 SW6010B 

Sampled: 07/23/09 10:55 

1 07/29/09 10:28 LER 9070701 SW 5035 

Sampled: 07/23/09 10:55 

0.04 07/30/09 15:38 mmm 9070730 SW6010B 

Sampled: 07/23/09 10:55 

1 07/29/09 15:54 gaf 9070689 SW6010B 

Sampled: 07/23/09 10:55 

1 07/29/09 15:58 gaf 9070689 SW6010B 

Sampled: 07/23/09 11:00 

1 07/29/09 10:28 LER 9070701 SW 5035 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 
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TestAmerica 
THE LEADER ll\l E N V I R O N M E N T A L T E S T I N G 602 Commerce Drive Water town, W l 53094 • 800-833.7036 • Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabol Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order: WSG0827 

Projecl: USCG Ludinglon 

Projecl Number: D09-0066 

Received: 07/24/09 

Reported: 07/30/09 15:52 

Analyte 
Sample Data 

Result Qualifiers Units M R L 

Dilut ion 

Factor 

Date 

Analyzed 

Seq/ 

Analyst Batch Method 

S a m p l e I D : W S G 0 8 2 7 - 1 4 ( S L R C 050002 J u l y 2009 Removal (Calc) - Solid/Soil) 

Metals 

Lead 180 mg/kg 0.04S 

S a m p l e ID: W S G 0 8 2 7 - 1 5 ( S L R C 050002 Ju ly 2009 Removal (Fine) - Solid/Soil) 

Metals 

Lead 170 mg/kg 1.2 

S a m p l e ID: W S G 0 8 2 7 - 1 6 ( S L R C 050002 Ju ly 2009 Removal (Coarse) - Solid/Soil) 

Metals 

Lead 180 mg/kg 1.2 

S a m p l e I D : W S G 0 8 2 7 - 1 7 ( S L R C 050003 Ju ly 2009 Removal (TS) - Solid/Soil) 

General Chemistiy Parameters 

% Solids 96 % NA 

S a m p l e ID: W S G 0 8 2 7 - 1 8 ( S L R C 050003 Ju ly 2009 Removal (Calc) - Solid/Soil) 

Meials 

Lead 29 mg/kg 0.048 

S a m p l e I D : W S G 0 8 2 7 - 1 9 ( S L R C 050003 Ju ly 2009 Removal (Fine) - Solid/Soil) 

Metals 

Lead 23 mg/kg 1.2 

S a m p l e I D : W S G 0 8 2 7 - 2 0 ( S L R C 050003 Ju ly 2009 Removal (Coarse) - Solid/Soil) 

Meials 

Lead 31 mg/kg 1.2 

S a m p l e I D : WSG0827-21 ( S L R C 050004 Ju ly 2009 Removal (TS) - Solid/Soil) 

Geneial Chemistry Parameters 

% Solids 95 % NA 

S a m p l e I D : WSG0827-22 ( S L R C 050004 Ju ly 2009 Removal (Calc) - Solid/Soil) 

Meials 

Lead 82 mg/kg 0.048 

S a m p l e I D : W S G 0 8 2 7 - 2 3 ( S L R C 050004 Ju ly 2009 Removal (Fine) - Solid/Soil) 

Metals 

Lead 100 mg/kg 1.2 

S a m p l e I D : WSG0827-24 ( S L R C 050004 Ju ly 2009 Removal (Coarse) - Solid/Soil) 

Metals 

Lead 72 mg/kg 1.2 

S a m p l e I D : W S G 0 8 2 7 - 2 5 ( S L R C 050005 Ju ly 2009 Removal (TS) - Solid/Soil) 

General Chemistry Parameters 

% Solids 95 % NA 

S a m p l e I D : W S G 0 8 2 7 - 2 6 ( S L R C 050005 Ju ly 2009 Remova l (Calc) - Solid/Soil) 

Metals 

Lead 120 mg/kg 0.04S 

Sampled : 07/23/09 11:00 

0 04 07/30/09 15:38 mmm 9070730 SW6010B 

Sampled : 07/23/09 11:00 

1 07/29/09 16:02 gaf 9070689 SW6010B 

Sampled : 07/23/09 11:00 

1 07/29/09 16:05 gaf 9070689 SW6010B 

Sampled : 07/23/09 11:10 

1 07/29/09 10:28 LER 9070701 SW 5035 

Sampled : 07/23/09 11:10 

0.04 07/30/09 15:38 mmm 9070730 SW6010B 

Sampled : 07/23/09 11:10 

1 07/29/09 15:09 gaf 9070689 SW60I0B 

Sampled : 07/23/09 11:10 

1 07/29/09 16:12 gaf 9070689 SW6010B 

Sampled : 07/23/09 11:20 

1 07/29/09 10:28 LER 9070701 SW 5035 

Sampled : 07/23/09 11:20 

0.04 07/30/09 15:38 mmm 9070730 SW6010B 

Sampled : 07/23/09 11:20 

1 07/29/09 16:16 gaf 9070689 SW6010B 

Sampled : 07/23/09 11:20 

1 07/29/09 16:31 gaf 9070689 SW6010B 

Sampled : 07/23/09 11:30 

1 07/29/09 10:28 LER 9070701 SW 5035 

Sampled : 07/23/09 11:30 

0.04 07/30/09 15:38 mmm 9070730 SW6010B 

T e s t A m e r i c a W a t e r t o w n 

Mike Miller For Warren L. Topel 

Project Manager Page 4 of 10 



I est America 
THE LEADER IN ENVIRONMEtslTAL TESTING 602 Commerce Drive Walertown. Wl 53094 • 800.833-7036 * Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order: WSG0827 

Project: USCG Ludington 

Project Number: D09-0066 

Received: 07/24/09 

Reported: 07/30/09 15:52 

Analyte 

Sample Data 

Result Qualifiers 
Dilution Date Seq/ 

Units MRL Factor Analyzed Analyst Batch Method 

Sample ID: WSG0827-27 (SLRC 050005 July 2009 Removal (Fine) - Solid/Soil) 
Metals 
Lead 97 mg/kg 1.2 

Sample ID: WSG0827-28 (SLRC 050005 July 2009 Removal (Coarse) - Solid/Soil) 
Metals 
Lead 130 mg/kg 1.2 

Sample ID: WSG0827-29 (SLRC 050006 July 2009 Removal (TS) - Solid/Soil) 
General Chemistry Parameters 
% Solids 93 % NA 

Sample ID: WSG0827-30 (SLRC 050006 July 2009 Removal (Calc) - Solid/Soil) 
Metals 
Lead 230 mg/kg 0.048 

Sample ID: WSG0827-3I (SLRC 050006 July 2009 Removal (Fine) - Solid/Soil) 
Metals 
Lead 180 " 3 mSltg 12 

Sample ID: WSG0827-32 (SLRC 050006 July 2009 Removal (Coarse) - Solid/Soil) 

Metals 
Lead 250 1 5 mg/kg 1.2 

Sampled: 07/23/0911:30 

1 07/29/09 16:34 gaf 9070689 SW6010B 

Sampled: 07/23/09 11:30 

1 07/29/09 16:38 gaf 9070689 SW6010B 

Sampled: 07/23/0911:35 

1 07/29/09 10:28 LER 9070701 SW 5035 

Sampled: 07/23/09 11:35 

0.04 07/30/09 15:38 mmm 9070730 SW6010B 

Sampled: 07/23/09 11:35 

1 07/29/09 16:41 gaf 9070689 SW6010B 

Sampled: 07/23/09 11:35 

1 07/29/09 16:52 gaf 9070689 SW6010B 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 5 of l 0 



TestAmerica 
THE LEADER IN E N V I R O N M E N T A L TESTING 602 Commerce Drive Walertown, Wl 53094 • 800.833-7036 • Fax 920-261-8120 

November 21, 2008 

Clieni: ARCADIS - MICHIGAN 

2S550 Cabol Drive; Suite 500 

Novi, MI 48377 

Attn: Mr. Troy Sclafani 

Work Order: 

Projecl Name: 

Projecl Number: 

Dale Received: 

WRK0541 

USCG Ludington 

DEOOOl 22.0001.00003 

11/18/08 

An executed copy ofthe chain of custody is also included as an addendum to this report. 

If you have any questions relating to this analytical report, please conlaci your Laboratory Projecl Manager at 1-800-833-7036 

SAMPLE IDENTIFI CATI O.N 

SLMW-01-NOV2008-SE 

SLMW-02-NOV2008-SE 

SLMW-03-NOV2008-SE 

SLDUP-0I-NOV2008-SE 

LAB NUMBER 

WRK0541-01 

WRK0541-02 

WRK0541-03 

WRK054I-04 

COLLECTION DATE AND TIME 

11/12/08 14:20 

11/12/08 15:05 

11/12/08 15:50 

11/12/08 

Samples were received on ice into laboratory at a temperature of 0 °C. 

Tlie reported resulls were obtained in compliance with ihe 2003 NELAC standards unless otherwise noted. 

The Chain of Custody, I page, is included and is an integral part of this report. 

Unless subcontracted, volatiles analyses (including VOC. PVOC. GRO, BTEX. and TPH gasoline) perfonned by TestAmerica 

Walenown at 1101 Industrial Drive, Units 9&10. AU other analyses perfonned at the address shown in the heading of this report. 

Approved By: 

^ u A / A i K ^ 
TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 1 of 6 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walertown, Wl 53094 • 800-833-7036 • Fax 920-261-8120 

A R C A D I S - M I C H I G A N 

28550 Cabot Drive; Suite 500 

Novi , Ml 48377 

Mr. Troy Sclafani 

Work Order: 

Project: 

Project Number : 

WRK0541 

U S C G Ludinglon 

DEOOOl 22.0001.00003 

Received: 11/18/08 

Reported: 11/21/08 14:26 

ANALYTICAL REPORT 

Analyte 

Sample Data 

Result Qual i f iers Units M D L 

Dilution 

M R L Fac to r 

Date 

Analyzed 

Seq/ 

Analyst Batch M e t h o d 

Sample ID: WRK0541-01 (SLMW-01-NOV2008-SE - G r o u n d W a t e r ) 

Metals 

Lead <0.12 iig/L 0.12 0.40 

Metals Dissolved 

Lead <0.12 ug/L 0.12 0.40 

Sample ID: WRK0541-02 (SLMW-02-NOV2008-SE - G r o u n d W a t e r ) 

Meials 

Lead <0.12 i,g/L 0.12 0.40 

Metals Dissolved 

Lead <0.12 ug/L 0.12 0.40 

Sample ID: WRK0541-03 (SLMW-03-NOV2008-SE - G r o u n d W a t e r ) 

Meials 

Lead <0.12 ug/L 0.12 0.40 

Metals Dissolved 

Lead <0.12 ug/L 0.12 0.40 

Sample ID: WRK0541-04 (SLDUP-01-NOV2008-SE - G r o u n d W a t e r ) 

Meials 

Lead <0.12 ug/L 0.12 0.40 

Metals Dissolved 

Lead <0.12 ug/L 0.12 0.40 

Sampled : 11/12/08 14:20 

11/21/08 13:27 gaf 8110431 SW 6020A 

11/21/08 13:27 gaf 8110431 SW 6020A 

Sampled: 11/12/08 15:05 

11/21/08 13:27 gaf 8110431 SW 6020A 

11/21/08 13:27 gaf 8110431 SW 6020A 

Sampled : 11/12/08 15:50 

11/21/08 13:27 gaf 8110431 SW 6020A 

11/21/08 13:27 gaf 8110431 SW 6020A 

Sampled : 11/12/08 

11/21/08 13:27 gaf 8110431 SW 6020A 

11/21/08 13:27 gaf 8110431 SW 6020A 

Tes tAmer ica Wate r town 

Mike Miller For Warren L. Topel 

Project Manager Page 2 of 6 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TEiiTING 602 Commerce Drive Walertown, Wl 63094 • 800-833-7036 • Fax 920-261-8120 

ARCADIS - MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi, Ml 48377 

Mr. Troy Sclafani 

Work Order: WRK054 I 

Project: USCG Ludinglon 

Projecl Number: DEOOOl22.0001.00003 

Received: 11/18/08 

Reported: 11/21/08 14:26 

Analyte 
Mciiils 
Lead 

Metals Dissolved 
Lead 

Seq/ 
Batch 

8110431 

8110431 

Source 
Result 

LABORATORY BLANK QC DATA 

Spike 
Level Units 

iig/L 

ug/L 

MDL 

0.12 

0.12 

MRL 

0.40 

0 40 

Result 

<0.12 

<0.12 

Dup 
Result 

% 

REC 

Dup 

%REC 
% REC 
Limits RPD 

RPD 
Limit 0 

TestAmerica Watertown 
Mike Miller For Warren L. Topel 

Project Manager Page 3 of 6 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Water town, Wl 53094 • 800-833-7036 • Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabol Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order: WRK054I 

Project: USCG Ludington 

Project Number: DEOOOl22.0001.00003 

Received: 11/18/08 

Reported: 11/21/08 14:26 

Analyte 

Meials 
Lead 

Metals Dissolved 
Lead 

Seq/ 

Batch 

8110431 

8110431 

LCS/LCS DUPLICATE QC DATA 

Source Spike 
Result Level 

50.000 

50.000 

Units 

ug/L 

ug/L 

Dup 

MDL MRL Result Result 

0.12 0.40 55.3 

0.12 0.40 55.3 

% 

REC 

111 

111 

Dup % REC 

%REC Limits RPD 

SO-120 

80-120 

RPD 
Limit Q 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 4 of 6 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Watertown, Wl 63094 * 800.833-7036 ' Fax 920-261-8120 

ARCADIS - MICHIGAN 

28550 Cabol Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order: WRK054 1 

Project: USCG Ludinglon 

Projecl Number: DEOOOl22.0001.00003 

Received: 11/18/08 

Reported: 11/21/08 14:26 

Analyte 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC DATA 

Seq/ Source Spike Dup % Dup % REC RPD 

Batch Result Level Units MDL MRL Result Result REC %REC Limits RPD Limit 

Metals 
QC Source Sample: \A'RK0541-01 
Lead 

Meials Dissolved 
OC Soiiice Sample: \\'RK054t-01 
Lead 

8110431 <0.12 50.000 ua/L 0.12 0.40 52.2 52.1 104 104 75-125 0 20 

8110431 <0.12 50.000 ug/L 0.12 0.40 52.2 52.1 104 104 75-125 0 20 

TestAmerica Watertown 
Mike Miller For Warren L. Topel 

Projecl Manager Page 5 of 6 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Watertown, Wl 53094 ' 800-833-7036 * Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order: WRK0541 

Project: USCG Ludington 

Project Number: DEOOOl22.0001.00003 

Received: 11/18/08 

Reported: 11/21/08 14:26 

TestAmerica Watertown 

Method Matrix 

SW 6020A Water - NonPotable 

CERTIFICATION SUMMARY 

Nelac Michigan 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 6 of 6 



Chain o f 
Custody Record 

Temperature on Receipt. TestAmerica w^^''^^' 
Drinking Water? YesO N o ^ T H E L E A D E R IN E N V I R O N M E N T A L T E S T I N G 

TAL-4124(1007) 
Client 

/\]rtucL'(, 
Project Manager 

e f {A i 

Dale , , 

Lab Number 

aa?^ 
Chain o l Custody Number 

103497 
Address 

2SS-5-6 C U U Dr 
Telephone Numbet^Area Code)fFax Number 

Page, I Of 1 
City 

A/̂ u.' 
Stale Zip Code 

"19377 
Site Contact 

'^''"/S^i'^-f--^' VVft'-̂ '̂ *' Ti,/>^( 
Lab Contact /5v. Analysis (Attach list il 

ffi~o^ more space is needed) 

Project Name and Location (State) Carrier/Waybill Number 
'y^ 

Contract/Purchase Order/Ouote No7 

S a m p l e I.D. No. a n d Descr ip t ion 

(Containers for eacli sample may be combined on one line) 
Date T ime 

Matr ix 
Conta iners 8 
Preserva t i ves 

• ^ ^ 
Special Instructions/ 

Conditions of Receipt 

"O l SLMW~^l~NoV2oO^' p"f n/i^M iH-za X 
^OZ S L f ^ ^ - 0 2 - ^0\JZ0O$~S^ ^̂ Ju/oa ISray X 
"^ S L ^ A W - 0 3 - f\lO\J2oO^ - 5 ^ l/3M~ ll iSTo 

^0^ Sl^ OUF- Ol - A/iJ\l^(i>0i' 5^ X 

I I 
-J I l_ 

I 1 I I I 
Possible Hazard Identification 

S ^ Non-Hazard • Flammable • Skin Irritant (Zl Poison B • Unknown 

Sample Disposal 

O Return To Client ^ Disposal By Lab \ 3 Archive For . 
(A lee may be assessed it samples are retained 

f^onths longer than 1 month) ^ . 

tr Turn Around Time Required lurnMrouna iimts nequireu • 
n 24 Hours D 48 Hours D 7 Days CH 14 Days D 21 Days M Other ^ f * \ < ^ J * - r 4 

QC Requirements (Specify) 

kt 
!linquished By x-x / ^ / ^ ^ ' ^ ^™® 1. Receivfd By Date I 77me 

'eljnguished By 

ti/)f/d'^ 
3.Re} Date 

/ / / A / M l/f-^ 
Date 

nhii O J 

Time 

" A I H A R V - stays with the Sample: PINK - Fie 
A lU^-

DISTRlBUr iON: WHITE - Returned tojCUent with Report: CANARY- Stays with the Sample. •ield Copy 

^ t i j i i i''? 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Dnve Walertown, Wl 53094 • 800-833-7036 ' Fax 920-261-8120 

February 20, 2009 

Clieni: ARCADIS - MICHIGAN 

28550 Cabol Drive; Suite 500 

Novi, Ml 48377 

Attn: Mr. Troy Sclafani 

Work Order: 

Project Name: 

Project Number: 

Date Received: 

WSB0399 

USCG Ludinglon 

DE000122.0001.00003 

02/13/09 

An executed copy ofthe chain of custody is also included as an addendum to this report. 

If you have any questions relating to this analytical report, please contact your Laboratory Project Manager al 1-800-833-7036 

SAMPLE IDENTIFICATION LAB NUMBER COLLECTION DATE AND TIME 

SLMW-03 Feb 2009-SE 

SLMW-02 Feb 2009-SE 

SLMW-01 Feb 2009-SE 

MW-DUP-01 Feb 2009-SE 

MW-EB-01 Feb 2009-SE 

LAB NUMBER 

WSB0399-OI 

WSB0399-02 

WSB0399-03 

WSB0399-04 

WSB0399-05 

02/09/09 17:05 

02/09/09 16:25 

02/09/09 15:30 

02/09/09 

02/09/09 17:20 

Samples were received on ice into laboratory at a temperature of 0 °C. 

The reported results were obtained in compliance with the 2003 NELAC standards unless otherwise noted. 

The Chain of Custody, 1 page, is included and is an integral part of this report. 

Unless subcontracted, volatiles analyses (including VOC, PVOC, GRO, BTEX, and TPH gasoline) performed by TestAmerica 

Walertown al 1 IOI Industrial Drive, Units 9&10. All other analyses peifonned at the address shown in the heading of this report. 

Approved By: 

iHuj^kyM 
TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page I of 7 



TestAmerica 
THE L E A D E R IN ENVIRONMENTAL TESTING 602 Commerce Drive Walenown, Wl 53094 • 800-833-7036 • Fax 920-261-8120 

A R C A D I S - M I C H I G A N 

28550 Cabot Drive; Suite 500 

Novi , Ml 48377 

Mr. Troy Sclafani 

Work Order: 

Project: 

Projecl Nuinber: 

W S B 0 3 9 9 

U S C G Ludington 

DE000I22 .0001 .00003 

Received: 02/13/09 

Reported: 02/20/09 11:51 

ANALYTICAL REPORT 

Analy te 

Sample Data 

Resul t Qual i f ie rs Units M D L M R L 

Dilution Date Seq/ 

Fac tor Analyzed Analyst Batch M e t h o d 

Sample I D : WSB0399-01 ( S L M W - 0 3 Feb 2009-SE - G r o u n d W a t e r ) 

Meials 

Ic.id <0.)2 ug/L 0-12 0.40 

Metals Dissolved 

Lead <0.12 ug/L 0.12 0.40 

S a m p l e ID ; WSB0399-02 (SLMW-02 Feb 2009-SE - G r o u n d W a t e r ) 

Meials 

Lend <0.12 ujVL 0.12 0.40 

Metals Dissolved 

Lead <0.12 ug/L 0.12 0.40 

S a m p l e I D : W S B 0 3 9 9 - 0 3 (SLMW-01 Feb 2009-SE - G r o u n d W a t e r ) 

Meials 

Lead <0.12 ug/L 0.12 0.40 

Meials Dissolved 

I,ead 0.13 J ug/L 0.12 0.40 

S a m p l e ID: WSB0399-04 (MW-DUP-01 Feb 2009-SE - G r o u n d W a t e r ) 

Metals 

Lead <0.12 ug/L 0.12 0.40 

Meials Dissolved 

Lead <0.12 ug/L 0.12 0.40 

S a m p l e I D : W S B 0 3 9 9 - 0 5 (MW-EB-01 Feb 2009-SE - G r o u n d W a t e r ) 

Metals 

Lead <0.12 ug/L 0.12 0.40 

Metals Dissolved 

Lead <0.12 ug/L 0.12 0.40 

Sampled : 02/09/09 17:05 

02/20/09 11.-2 8 g.if 9020345 

02/20/09 11:28 gaf 9020345 

Sampled : 02/09/09 16:25 

02/20/09 11:28 gaf 9020345 

02/20/09 11:28 gaf 9020345 

Sampled : 02/09/09 15:30 

02/20/09 i 1:28 gaf 9020345 

02/20/09 11:28 gaf 9020345 

Sampled : 02/09/09 

02/20/09 11:28 gaf 9020345 

02/20/09 11:28 gaf 9020345 

Sampled : 02/09/09 17:20 

02/20/09 11:2S gaf 9020345 

02/20/09 11:28 aaf 9020345 

SW 6020A 

SW 6020A 

SW 6020A 

SW 6020A 

SW 6020A 

SW 6020A 

SW 6020A 

SW 6020A 

SW 6020A 

SW 6020A 

T e s t A m e r i c a W a t e r t o w n 

Mike Mil ler For Warren L. Topel 

Projecl Manager Paae 2 of 7 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walertown, Wl 53094 * 800-833-7036 ' Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order: 

Project: 

Project Number: 

WSB0399 

USCG Ludington 

DEOOOl 22.0001.00003 

Received: 02/13/09 

Reported: 02/20/09 11:51 

Analyte 

LABORATORY BLANK QC DATA 

Seq/ Source Spike Dup % Dup % REC RPD 

Batch Result Level Units MDL MRL Result Result REC %REC Limits RPD Limit 

Meia ls 

Lead 

Meta ls Dissolved 

Lead 

9020345 

9020345 

iig/L 

ug/L 

0.12 0.40 <0.12 

0.12 0.40 <0.12 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Projecl Manager Page 3 of 7 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Waler lown, Wl 53094 • 800.833-7036 ' Fax 920.261-8120 

ARCADIS - MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi, MI 48377 

Mr. Trov Sclafani 

Work Order: 

Project: 

Project Number: 

WSB0399 

USCG Ludington 

DEOOOl 22.0001.00003 

Received: 02/13/09 

Reported: 02/20/09 11:51 

Analyte 
Metals 
Lead 

Metals Dissolved 
Lead 

Seq/ 
Batch 

9020345 

9020345 

Source Spike 
Result Level 

20.000 

20.000 

CCV QC DATA 

Units MDL MRL Result 

ug/L M/A N/A 19.8 

ug/L N/A N/A 19.8 

Dup 

Result 
% 

REC 

99 

99 

Dup % REC 

%REC Limits RPD 

90-110 

0-200 

RPD 
Limit Q 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Projecl Manager Page 4 of 7 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walertown, Wl 53094 • 800-833.7036 • Fax 920-261-8120 

ARCADIS - MICHIGAN 
28.550 Cabol Drive; Suite 500 
Novi, Ml 48377 
Mr. Troy Sclafani 

Work Order: WSB0399 
Project: USCG Ludington 
Project Number: DEOOOl22.0001.00003 

Received: 02/13/09 
Reported: 02/20/09 11:51 

Analyte 
Metals 
Lead 

Metals Dissolved 
Lead 

Seq/ 
Batch 

9020.345 

9020345 

LCS/LCS DUPLICATE QC DATA 

Source Spike 
Result Level 

50.000 

50.000 

Units 

ug/L 

ug/L 

Dup 

MDL MRL Result Result 

0.12 0.40 49.4 

0.12 0.40 49.4 

% Dup % REC 
REC %REC Limits RPD 

99 85-115 

99 85-115 

RPD 
Limit 0 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 
Project Manager Page 5 of 7 



TestAmerica 
THE LEADER IN EiNVIRON MENTAL TESTING 602 Commerce Drive Watertown, Wl 63094 ' 800-833-7036 ' Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabol Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order: 

Projecl: 

Projecl Number: 

WSB0399 

USCG Ludington 

DEOOOl 22.0001.00003 

Received: 02/13/09 

Reported: 02/20/09 11:51 

Analyte 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC DATA 

Seq/ Source Spike Dup % Dup % REC RPD 
Batch Result Level Units MDL MRL Result Result REC %REC Limits RPD Limit 

Metals 
QC Sourec Sample: WSB0399-03 
Lead 

Meials Dissolved 
QC Source Sample: \VSB0399-03 
Lead 

9020345 <0.12 50.000 iie/L 0 12 0.40 47.8 48.5 96 97 75-125 1 20 

9020345 0.130 50.000 uŝ 'L 0.12 0 40 47.8 4S.5 95 97 . 75-125 1 20 

TestAmerica Water town 

Mike Miller For Warren L. Topel 

Projecl Manager Page 6 of 7 
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TestAmerica 
imnMiMimiiiiiiiiiiiii iiiiii mill i i i i i i i — — 
THE LEADER JN ENVIRONMENTAL TESTING 602 Commerce Drive Watertown, Wl 53094 * 800-833-7036 ' Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order: WSB0399 

Projecl: USCG Ludington 

Projecl Number: DEOOO122.0001.00003 

Received: 02/13/09 

Reported: 02/20/09 11:51 

DATA QUALIFIERS AND DEFINITIONS 

Results reported between the Method Detection Limit (MDL) and Limit of Quantitation (LOQ) are less certain than results al or 

above the LOQ. 

ADDITIONAL COMMENTS 

TestAmerica Watertown 

Mike Miller For Warren L, Topel 

Project Manager Page 7 of 7 



^ ARCADIS 
If^frastnjcture. environment. lacHities 

ID#: 

12357 
CHAIN OF CUSTODY & LABORATORY 

ANALYSIS REQUEST FORM Page J _ of _L 
LatfWdrkbrder* 

iii 

Pfojocl Name/Loca^on iCity. Slalel: 

SamDler'svrintod Name: 

' 0 \ 

-02. 
. 0 3 

Conl^t & Company Name- # 

Addre^: ' 

:^5"5'^ 6 i ^ / ^r 
E-ma'IAd(Jress: 

O'M/il 
Sam^r's Signature: 

Sample ID 
^S>-ffivM 

2^^''f1'l-22SS 

ZV'^-fV-22V/ 

'?^^. Sckfani^UrCAdii-ui.Cfi** 

b£ooc3\ZT..rxv9\.<'v-)o&2> 

A7?(tM. 
r^bafi;^;;:;,;;!)!™'!^^ '.CompVsViv.Grab". 

Matrlic 

^Fllhlnnl(ilj,r 

< of ContJIfTsfi' 

\ M ^ 

l i i tonMllon": 2.^Z?W%\ Z ^ 0 » ^ \ 

MK]C>S 
> / 

PARAMETER ANAtYSJS & METHOD 

PreservaHon.Kiry; ̂  
A;:H;SO;;-:'..;f>J, 

:(;::HNbj .r^;;-:.. 
B^NabH''--" '^--Jir; 

•F''Qfe\'::l-.-;:a^S; 

.'G:'Oilier:.; ...Vwj'i 

H.;6itier:^-:'r&M:.' 

•SbV;soliy'.;~v;J 
Aw'-vi^erjsK-j'ij 
•.T''-;tis'8ue:"::.:-̂ .<V 

::>gKisYS,S:;i;:;--;i'..y::.'. 
:̂.V:{̂ '̂'Co"niiilnBr Information.Koy-

:i3g:i^'i'M' mi'viai-'' -''.': 
:''C::jSi^iy\skrrixii''i-. 
,;':..i:î r3.V.250mi',pisslic •;' 

'::.:.^;^4^^\560 mî piasUc'. 

:Jf'^v'^^--'2^.:Gla&s :: 
/̂?;:̂ :?;"7:;:4;6z:'Glass-;/ 

H^AvoB::^8o2::Giass' •-, 
A:Sy:9':yOiKi5r:; -••'. ' 

"''|-:;r;iq'otHBr.:.^v:.i^^v • 

.'SE:,--'Se«mi3nt:.,,"..tJl.V.t^APL/0il 
:: SL:v;audge^,.*.!}'''• SW.-Sample Ŵ  

REMARKS 

SLHW-63 f i ^PTC^^5e gyWc^q*^ N / IzvJ. 
SLHv>j-OZf<^Z0Cft'Sfc M/e5i!<9_Uo:i£l CPVJ 

AtJaW-0 |P» .b :200^ - : ' ^ oz/jy)/: ^ - i ^ ^ e^'W Jdia4Kf>V^ 
MWbuPolf/\:,joftq- .<fc PVO^/ O i . 

v / 6>W 

K v l & f t O I F f i ^ 6 Q l - . 5 e S5/cLS^agja2£ \ ^ _6>^ 

Special Instructions/Comments: 

^^^.iV 7̂ 7" 
D special QA/QC lnstructions('')i 

•! ̂ bgnrtpry jnformatlon a rtd^Rtolpt •Reljnqulghed By.. R«c»lyed By 

T C .M //, ^o 

Relinquished By - Laboratory. Racatvad By. 

• Cooler packed wiih ice {•̂ ) 

Specify Turnaround RoquiretTients: 

Shiopinq Tracking tf' 

Qo6|dr Custody Seal (-^) 

:?'::E]:iiniact - D Not Intact ^ 

Sample" Receipt 

Coniditlon/Cooler Temp 

O C T A ] ^ 

Printed Name: 

; / *'*i uiic^iit 
Primed Name: 

t ) 0 ' - \ 

\ ^^o(J" ' ^ 
Fprrn/Couriar 

yt/klifi->~ 
M^ ̂c,.U(G- A .-civa^ 

' • " -TT^ -T^ : ^ -

'^W<- <y 

20T30826CofC AR Form 01.12.2007 Distribution: 

TitTig;,̂  . Dat(yTinie:i —^ Oat(/nme: tc/Pme:/ 

WHITE - Laboratory returns wi th results YELLOW - Lab copy PINK - Retained by BBL 

^ • 2 ^ M ^ ^ ^ B^'"^ 



TestAmerica 
THE LE.AOER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walertown, Wl 53094 * 800-833-7035 • Fax 920-261.8120 

May 27, 2009 

Client: ARCADIS - MICHIGAN 

10559 Citation Drive, Suite 100 

Brighlon. MI481I6 

Attn: Mr. Jonathan Burton 

Work Order: 

Project NaiTie: 

Project Number: 

Date Received: 

WSE0595 

USCG Ludington 

DEOOOl 22.0001.00003 

05/20/09 

An executed copy oftlie cliain of custody is also included as an addendum to this report. 

If yon have any questions relaling lo this analytical reporl, please contact your Laboratory Project Manager al 1 -800-833-7036 

SAMPLE IDENTIFICATION 

SLMWOl May 1009 SE 

SLMW02 May 1009 SE 

SLMW03May 1009 SE 

MW DupOl May 1009 SE 

MWEBOl May 1009 SE 

LAB NUMBER 

WSE0595-01 

WSE0595-02 

WSE0595-03 

WSE0595-04 

WSE0595-05 

COLLECTION DATE AND TIME 

05/18/09 12:55 

05/18/09 13:40 

05/18/09 14:20 

05/18/09 

05/18/09 14:45 

Samples were received on ice into laboratory at a temperature of 5 °C. 

The reported results were obtained in compliance with the 2003 NELAC standards unless otherwise noted. 

The Chain of Custody, I page, is included and is an integral pari of this report. 

Unless subcontracted, volatiles analyses (including VOC, PVOC, GRO, BTEX, and TPH gasoline) performed by TestAmerica 

Watertown al 1101 Industrial Drive. Units 9&I0. All other analyses peifonned at the address shown in the heading of this report. 

Approved By: 

1PiuJia.^k7M 
TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 1 of 7 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walenown, Wl 53094 • 800.833-7036 * Fax 920-261-8120 

A R C A D I S - M I C H I G A N 

10559 Citation Drive, Suite 100 

Brighlon, MI 48) 16 

Mr. Jonathan Burton 

Work Order: 

Projecl: 

Projecl Number : 

WSE0595 

U S C G Ludington 

DEOOO 122.0001.00003 

Received: 05/20/09 

Reported: 05/27/09 08:27 

ANALYTICAL REPORT 

Analyte 
Sample Data 

Result Qualif iers Uni ts M D L M R L 

Dilution Date ggq/ 

Fac to r Analyzed Analyst Batch Method 

S a m p l e ID: \VSE0595-01 ( S L M W O l May 1009 SE - G r o u n d W a t e r ) 

Meials 

Lead <0.12 ug/L 0.12 0.40 

Meials Dissolved 

Lead <0 12 ug/L 012 0.40 

S a m p l e ID: W SE0 5 9 5 -02 ( S L M W 0 2 M a y 1009 SE - G r o u n d W a t e r ) 

Meials 

Lead <0.12 ug/L 0.12 0.40 

Metals Dissolved 

Lead <0.12 unit 0.12 0.40 

S a m p l e I D : W S E 0 5 9 5 - 0 3 ( S L M W 0 3 May 1009 SE - G r o u n d W a t e r ) 

Metals 

Lead 0.14 J ug/L 0.12 0.40 

Meials Dissolved 

Lead <0.i2 ug/L 0.12 0.40 

S a m p l e I D : W S E 0 5 9 5 - 0 4 ( M W DupOl May 1009 SE - G r o u n d W a t e r ) 

Meials 

Lead <0.12 ug/L 0.12 0.40 

Metals Dissolved 

Lead <0.12 ug/L 0.12 0.40 

S a m p l e I D : W S E 0 5 9 5 - 0 5 ( M W EBOl May 1009 SE - G r o u n d W a t e r ) 

Meials 

Lead 0.18 .1 ug/L 0.12 0.40 

Meials Dissolved 

Lead 0.19 J UE/L 0.12 0.40 

Sampled : 05/18/09 12:55 

05/26/09 0S:52 gaf 9050559 

05/26/09 08:52 gaf 9050559 

Sampled : 05/18/09 13:40 

05/26/09 08:52 gaf 9050559 

05/26/09 08:52 gaf 9050559 

Sampled : 05/18/09 14:20 

05/26/09 08:52 gaf 9050559 

05/26/09 08:52 gaf 9050559 

Sampled : 05/18/09 

05/26/09 08:52 gaf 9050559 

05/26/09 08:52 gaf 9050559 

Sampled : 05/18/09 14:45 

05/26/09 08:52 gaf 9050559 

05/26/09 08:52 gof 9050559 

SW 6020A 

SW 6020A 

SW 6020A 

SW fi020A 

SW 6020A 

SW 6020A 

SW 6020A 

SW 6020A 

SW 6020A 

SW 6020A 

T e s t A m e r i c a W a t e r t o w n 

Mike Miller For Warren L. Topel 

Project Manager Page 2 of 7 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walertown, Wl 53094 ' 800.833-7036 • Fax 920-261-8120 

ARCADIS - MICHIGAN 

10559 Citation Drive, Suite 100 

Brighton, MI 481 16 

Mr. Jonathan Burton 

Work Order: 

Project: 

Project Number: 

WSE0595 

USCG Ludinglon 

DE000122.0001.00003 

Received: 05/20/09 

Reported: 05/27/09 08:27 

Analvte 

Metals 
Lead 

Met.ils Disso 
Lead 

vcd 

Seq/ 
Batch 

9050559 

9050559 

Source 
Result 

LABORATORY BLANK QC DATA 

Spike 
Level Units 

ug/L 

ug/L 

MDL 

0.12 

0.12 

MRL 

0.40 

0.40 

Result 

<0.12 

<0.12 

Dup 
Result 

% 
REC 

Dup 

%REC 

% REC 
Limits RPD 

RPD 
Limit Q 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 3 of 7 



TestAmerica 
THE LEADER tN ENVIRONMENTAL TESTING 602 Commerce Dnve Walertown, Wl 53094 * 800-833.7036 • Fax 920-261-8120 

ARCADIS - MICHIGAN 

10559 Citation Drive, Suite 100 

Brighlon, MI 481 16 

Mr. Jonathan Burton 

Work Order: 

Project: 

Projecl Number; 

WSE0595 

USCG Ludinglon 

DE000I22.000).00003 

Received: 05/20/09 

Reported: 05/27/09 08:27 

Analyte 

CCV QC DATA 

Seq/ Source Spike Dup % Dup % REC RPD 

Batch Result Level Units MDL MRL Result Result REC %REC Limits RPD Limit 

Meials 
Lead 

Metals Dissolved 
Lead 

9050559 

9050559 

20 

30 

iis/L N/A N/A 

N/A N/A 

20.7 104 90-110 

0-200 

TestAmerica Water town 

Mike Miller For Warren L. Topel 

Projecl Manager Page 4 of 7 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Watertown, Wl 53094 • 800-833-7036 ' Fax 920-261-8120 

ARCADIS - MICHIGAN 
10559 Citation Drive, Suite 100 
Brighlon, Ml 48116 
Mr. Jonathan Burton 

Work Order: WSE0595 

Project: USCG Ludington 

Project Number: DEOOO 122.0001.00003 

Received: 05/20/09 

Reported: 05/27/09 08:27 

Analyte 

Metals 
Lead 

Metals Dissol 
Lead 

ved 

Seq/ 

Batch 

9050559 

9050559 

LCS/LCS DUPLICATE QC DATA 

Source Spike 

Result Level 

50 

50 

Units 

ug/L 

Mg/L 

Dup 

MDL MRL Result Result 

0.12 0.40 51.7 

0.12 0.40 51.7 

% Dup % REC 
REC %REC Limits RPD 

103 85-115 

103 85-115 

RPD 

Limit Q 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 5 of 7 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTIMG 602 Commerce Drive Walertown, Wl 53094 * 800-833-7036 ' Fax 920-261-8120 

ARCADIS - MICHIGAN 

10559 Citation Drive, Suite 100 

Brighlon, MI 48116 

Mr. Jonalhan Barton 

Work Order: 

Projecl: 

Piojecl Number: 

WSE0595 

USCG Ludington 

DEOOO 122.0001.00003 

Received: 05/20/09 

Reported: 05/27/09 08:27 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC DATA 

Seq/ Source Spike Dup % Dup % REC RPD 
Analyte Batch Result Level Units MDL MRL Result Result REC %REC Limits RPD Limit 

Metals 
OC Source Sarnple: WSE0595-0I 
Lead 

Metals Dissolved 
OC Source Sample: \VSE0595-01 
Lead 

9050559 <0.12 50 UIL'L 0.12 0.40 49.6 49.3 99 99 75-125 1 20 

9050559 <fl.l2 50 ug/L 0.12 0.40 49.6 49.3 99 99 75-125 20 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 6 of 7 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walertown, Wl 53094 • 800-833-7036 ' Fax 920-261-8120 

A R C A D I S - M I C H I G A N 

10559 Citation Drive, Suite 100 

Brighton, M I 481 16 

Mr. Jonathan Burton 

Work Order: 

Project: 

Project Number: 

WSE0595 

USCG Ludington 

DEOOO 122.0001.00003 

Received: 05/20/09 

Reported: 05/27/09 08:27 

DATA QUALIFIERS AND DEFINITIONS 

Results reported between the Method Detection Limit (MDL) and Limit of Quantitation (LOQ) are less certain ihan results al or 

above the LOQ. 

ADDITIONAL COMMENTS 

TestAmerica Watertown 

Mike Mi l ler For Warren L. Topel 

Project Manager Page 7 of 7 



Paragon 
Laboratories, Inc. 

CHAIN-OF-CUSTODY RECORD 
12649 Richfield Court • Livonia. MI 48150 • (754)462-3900 • F « (734) 462-5911 

Paragon Report No. 

Page I nf L 

Client Name ArCLCcdi \S 

Contact Persort: 3c>nO:HAlXV\ " S u r V o n 

Mailit̂ gAddress: ^ j ^ g ^ ^ t a } c x > \ t ^ Q v ^ ^ 

City, Slate. Zip Code: ^ c > v { , M X " r ^ ^ ^ l l 

P^'°"^-f,'3i&^ ^ - L S ^ \ O ^ 4 C | [Fax: ( l ^ 4 ^ ) ^ 9 M - Z - Z H I 

Client Job Name/No.: DSf.r-9 Lorl\rvq-Vbn / beccovLT. .tooc^i Q o c o S 

Logged By: Checked By: 

Sample Condition Upon Receipt: Acceptable Ottwr (Specify below) 

Volatiles Preserved: Yes 4̂o Metals ff: Yes Mo pres: Yes No 

Remarte: 4 , A ^ J ^ K/f, j ( 4 / g > / j U r ^ O ^ 1^-y^/ 
JobLoc: Lodin^lpn^ H X 
sampled By: ^ ^ ^ Q / v J ^ i l PO No.b£o(->DVZ.-L CO::^! . opor^-^ 

{/[/afirfo'^ A / r 

ANALYSIS REQUESTED 
Regulatory Requirements 

MERATMDLs 
RCRA 
NPDES 
Drinking Water 
Other: 

• 
D 
r i 
U 

Turnaround Requirements 

Standard 5-7 DAY ^ ~ 
2 Day (RUSH) D 
24 Hour (RUSH) • 
SPECIAL • 

Matrix Key 

S = Soil 
W = Water 
0 = Oil 

SL = Sludge 
A = Air 
X 3 Other 

E^ 
DATE 

TAKEN 
TIME 

TAKEN CLIENT SAMPLE ID 

o i 6/!a %fl 1 3 5 X s L.KW o \ ĥc/LY ZibQ^ - 'be: 
- 0 1 ^ ^ / ^ î HJ) 

05 ^ t % ^ mzT> 

^ 

y 

S L H W Q Z . K (XV^Z :OCQ- Sfc:-

SL.KWC73) Koo^ZLcc^- s£^ 

o4 ' / '%; fe9 X KWboP<bl Hr^Y"^*^^^" ^ ^ 

a5 ^/'V. ^ IHH^ K N M 6f)<:=>l H f^Kj^TOO^- 5 ( : L 

Trans 

2) 

RELEASED BY 



TestAmerica 
THE LEADER tN ENVIRONfvlENTAL TESTING 602 Commerce Drive Walerlown, Wl 53094 ' 800-833-7035 ' Fax 920-261-8120 

July 30, 2009 

Client: ARCADIS - MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi. MM8377 

Attn: Mr. Troy Sclafani 

Work Order: 

Project Name: 

Project Number: 

Date Received: 

WSG0776 

USCG Ludington 

D09-0066 

07/23/09 

All executed copy of the chain of custody is also included as an addendum to this report. 

I f you have any questions relating lo this analytical report, please contact your Laboratory Project Manager al 1-800-833-7036 

SAMPLE IDENTIFICATION 

SLRC 020004 July 2009 Removal (TS) 

SLRC 020004 July 2009 Removal (Calc) 

SLRC 020004 July 2009 Removal(Fine) 

SLRC 020004 July 2009 Removal (Coarse) 

SLRC 020005 July 2009 Removal (TS) 

SLRC 020005 July 2009 Removal (Calc) 

SLRC 020005 July 2009 Removal (Fine) 

SLRC 020005 July 2009 Removal (Coarse) 

SLRC 020006 July 2009 Removal (TS) 

SLRC 020006 July 2009 Removal (Calc) 

SLRC 020006 July 2009 Removal (Fine) 

SLRC 020006 July 2009 Removal (Coarse) 

SLDUP 020001 July 2009 Removal (TS) 

SLDUP 020001 July 2009 Removal(Calc) 

SLDUP 020001 July 2009 Removal(Fine) 

SLDUP 020001 July 2009 Removal (Coarse) 

LAB NUMBER 

WSG0776-01 

\VSG0776-02 

WSG0776-03 

WSG0776-04 

WSG0776-05 

WSG0776-06 

WSG0776-07 

WSG0776-08 

WSG0776-09 

WSG0776-10 

WSG0776-11 

WSG0776-12 

WSG0776-13 

WSG0776-14 

WSG0776-15 

WSG0776-16 

COLLECTION DATE AND TIME 

07/22/09 10:26 

07/22/09 

07/22/09 10:26 

07/22/09 10:26 

07/22/09 10:34 

07/22/09 10:34 

07/22/09 10:34 

07/22/09 10:34 

07/22/09 1 1:34 

07/22/09 11:34 

07/22/09 1 1:34 

07/22/09 11 ;34 

07/22/09 

07/22/09 

07/22/09 

07/22/09 

Samples were received on ice into laboratory at a temperature of 4 °C. 

The reported results were obtained in compliance with the 2003 NELAC standards unless otherwise noted. 

The Chain of Custody, 1 page, is included and is an integral part of this report. 

Unless subcontracted, volatiles analyses (including VOC, PVOC, GRO, BTEX. and TPH gasoline) perfonned by TestAmerica 
Walerlown al 1101 Industrial Drive, Units 9&I0. All other analyses performed al the address shown in the heading of this report. 

Approved By: 

1iiLJL(k7M 
TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 1 of 8 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walenown, Wl 53094 • 800-833-7036 • Fax 920-261-8120 

ARCADIS - MICHIGAN 

28550 Cabol Drive; Suite 500 

Novi, Ml 48377 

Mr. Troy Sclafani 

Work Order: WSG0776 

Project: USCG Ludinglon 

Project Number: D09-0066 

Received: 07/23/09 

Reported: 07/30/09 13:32 

ANALYTICAL REPORT 

Analyte 

Sample Data 
Result Qualifiers 

Dilution Date Seq/ 
Units MRL Factor Analyzed Analyst Batch Method 

Sample ID: WSG0776-0I (SLRC 020004 July 2009 Removal (TS) - Solid/Soil) 
General Chemislry Parainelers 

% Solids 9S % NA 

Sample ID: WSG0776-02 (SLRC 020004 July 2009 Removal (Calc) - Solid/Soil) 
Meials 

Lend .11 mg/kg 0.04S 

Sample ID: \VSG0776-03 (SLRC 020004 July 2009 Removal(Fine) - Solid/Soil) 
Meials 

Lead 47 mg/kg 1.2 

Sample ID: WSG0776-04 (SLRC 020004 July 2009 Removal (Coarse) - Solid/Soil) 
Meials 

Lead 20 mg/kg 1.2 

Sample ID: WSG0776-05 (SLRC 020005 July 2009 Removal (TS) - Solid/Soil) 
General Chemisii'y Parameters 

% Solids 97 % NA 

Sample ID: WSG0776-06 (SLRC 020005 July 2009 Removal (Calc) - Solid/Soil) 
Metals 

Lead 83 mg/kg 0.048 

Sample ID: \VSG0776-07 (SLRC 020005 July 2009 Removal (Fine) - Solid/Soil) 
Meials 

Lead 130 mg/kg 1.2 

Sample ID: \VSG0776-08 (SLRC 020005 July 2009 Removal (Coarse) - Solid/Soil) 
Meials 

Lead 53 mg/kg 1.2 

Sample ID: WSG0776-09 (SLRC 020006 July 2009 Removal (TS) - Solid/Soil) 
General Chemistry Parameters 

% Solids 98 % NA 

Sample ID: WSG0776-10 (SLRC 020006 July 2009 Removal (Calc) - Solid/Soil) 
Meials 

Lead 91 mg/kg 0.048 

Sample ID: WSG0776-11 (SLRC 020006 July 2009 Removal (Fine) - Solid/Soil) 
Meials 

Lead 130 mgAg 1.2 

Sample ID: WSG0776-12 (SLRC 020006 July 2009 Removal (Coarse) - Solid/Soil) 
Meials 

Lead 67 mg/kg 1.2 

Sample ID: WSG0776-13 (SLDUP 020001 July 2009 Removal (TS) - Solid/Soil) 
General Chemistiy Paiamelers 

% Solids 99 % NA 

Sampled: 07/22/09 10:26 

I 07/23/09 Ifv 14 LER 90705SS SW 3035 

Sampled: 07/22/09 

0.04 07/30/09 10:15 mmm 9070730 S\V6010B 

Sampled: 07/22/09 10:26 

1 07/29/09 08:37 gaf 9070671 SW6010B 

Sampled: 07/22/09 10:26 

1 07/29/09 08:40 gaf 9070671 SW6010B 

Sampled; 07/22/09 10:34 

1 07/23/09 16:15 LER 9070589 SW 5035 

Sampled: 07/22/09 10:34 

0.04 07/30/09 10:15 mmm 9070730 SW6010B 

Sampled: 07/22/09 10:34 

I 07/29/09 08:44 gaf 9070671 SW6010B 

Sampled: 07/22/09 10:34 

1 07/29/09 08:47 gaf 9070671 SW6010B 

Sampled: 07/22/09 11:34 

1 07/23/09 16:15 LER 9070589 SW 5035 

Sampled: 07/22/09 11:34 

0.04 07/30/09 10:15 mmm 9070730 SW6010B 

Sampled: 07/22/09 11:34 

1 07/29/09 08:51 gaf 9070671 SW6010B 

Sampled: 07/22/09 11:34 

1 07/29/09 08:55 gaf 9070671 SW6010B 

Sampled: 07/22/09 

1 07/23/09 16:15 LER 9070589 SW 5035 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 2 of 8 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walenown, Wl 53094 * 800-833-7036 ' Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order: WSG0776 

Project: USCG Ludington 

Project Number: D09-0066 

Received: 07/23/09 

Reported: 07/30/09 13:32 

Analyte 
Sample Data 
Result Qualifiers Units MRL 

Dilution 
Factor 

Date 

Analyzed 
Seq/ 

Analyst Batch Method 

Sample ID: WSG0776-I4 (SLDUP 020001 July 2009 Removal(Calc) - Solid/Soil) 
Metals 

Lead SI mg/kg 0.048 

Sample ID: WSG0776-15 (SLDUP 020001 July 2009 Removal(Fine) - Solid/Soil) 
Meials 

Lead 78 mg/kg 1.2 

Sample ID: WSG0776-16 (SLDUP 020001 July 2009 Removal (Coarse) - Solid/Soil) 
Meials 

Lead 44 nig/kg 1.2 

Sampled: 07/22/09 

0.04 07/30/09 10:15 mmm 9070730 SW6010B 

Sampled: 07/22/09 

1 07/29/09 08:58 gaf 9070671 SW6010B 

Sampled: 07/22/09 

1 07.'29/09 09:02 'jaf 9070671 SVV60I0B 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Projecl Manager Page 3 of 8 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Waler town, W l 53094 • 800-833-7036 ' Fax 920-261-8120 

ARCADIS - MICHIGAN 
28550 Cabot Drive; Suite 500 
Novi, MI 48377 
Mr. Troy Sclafani 

Work Order: WSG0776 
Projecl: USCG Ludinglon 
Projecl Number: D09-0066 

Received: 07/23/09 
Reported: 07/30/09 13:32 

Analy te 

Metals 
Lead 

Seq/ 

Batch 

9070671 

LABORATORY BLANK QC DATA 

Source Spike Dup 

Result Level Units M D L M R L Resul t Result 

mg/kg N/A 1.2 <1.2 

% Dup % R E C 

R E C % R E C Limits R P D 

RPD 
Limit Q 

TestAmerica Watertown 
Mike Miller For Warren L. Topel 
Projecl Manager Page 4 of 8 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walenown, Wl 53094 • 800-833.7036 ' Fax 920-261-8120 

ARCADIS - MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi, Ml 48377 

Mr. Troy Sclafani 

Work Order: WSG0776 

Project: USCG Ludinglon 

Projecl Number: D09-0066 

Received: 07/23/09 

Reported: 07/30/09 13:32 

Analyte 

General Chemistry Parameters 
QC Source 
% Solids 

QC Source 
% Solids 

QC Source 
% Solids 

QC Source 
% Solids 

Sample 

Sample 

Sample 

Sample 

\VSG0689-09 

\VSG06S9-13 

\VSG0790-Ot 

WSG0790-02 

Seq/ 

Batch 

9070588 

9070588 

9070589 

9070589 

LABORATORY DUPLICATE QC 

Source 

Result 

86.9 

85.3 

84.4 

96.9 

Sp ke 

Level Units 

°/, 

% 

% 

% 

MDL 

N/A 

N/A 

N/A 

N/A 

MRL 

N/A 

N/A 

N/A 

N/A 

Result 

86 1 

85.7 

84.1 

96.8 

DATA 

% 
REC 

Dup 

%REC 

% REC 

Limits RPD 

1 

0 

0 

0 

RPD 

Limit 

20 

20 

20 

20 

0 

TestAmerica Walertown 

Mike Miller For Warren L. Topel 

Project Manager Page 5 of 8 

file:///VSG0689-09
file:///VSG06S9-13
file:///VSG0790-Ot


TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walertown, Wl 63094 * 800-833-7036 * Fax 920-261-8120 

ARCADIS-MICHIGAN 
28550 Cabot Drive; Suite 500 
Novi, MI 48377 
Mr. Troy Sclafani 

Work Order: WSG0776 
Projecl: USCG Ludinglon 
Project Number: D09-0066 

Received: 07/23/09 
Reported: 07/30/09 13:32 

Analyte 
Metals 
Lead 

Seq/ 
Batch 

9070671 

LCS/LCS DUPLICATE QC DATA 

Source Spike 

Result Level Units 

100 mg/kg 

Dup 
MDL MRL Result Result 

N/A 1.2 111 

% Dup % REC 
REC %REC Limits RPD 

111 80-120 

RPD 
Limit Q 

TestAmerica Watertown 
Mike Miller For Warren L. Tope! 
Project Manager Page 6 of 8 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Waler town, Wl 53094 ' 800-833.7036 ' Fax 920-261-8120 

ARCADIS-MICHIGAN 
28550 Cabol Drive; Suite 500 
Novi, MI 48377 
Mr. Troy Sclafani 

Work Order: WSG0776 
Project: USCG Ludinglon 
Project Number; D09-0066 

Received: 07/23/09 
Reported: 07/30/09 13:32 

Analyte 
Metals 
QC Source Sample: \VSG0780-19 

Lead 

QC Source Sample: WSC0780-20 

Lead 

MATRJX SPIKE/MATRIX SPIKE DUPLICATE QC DATA 

Seq/ Source Spike Dup % Dup 

Batch Result Level Units MDL MRL Result Result REC %REC 

9070671 

9070671 

79.4 100 mg/kg 

42.4 100 mg/kg 

N/A 1.2 196 210 117 131 

N/A 1.2 146 149 104 107 

% REC 

Limits 

SO-120 

80-120 

RPD 

7 

RPD 
Limit 

18 

18 

Q 

M7 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 
Project Manager Page 7 of 8 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Dnve Walertown, Wl 53094 • 800-833-7036 • Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabol Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order: WSG0776 

Project: USCG Ludington 

Projecl Number: D09-0066 

Received: 07/23/09 

Reported: 07/30/09 13:32 

DATA QUALIFIERS AND DEFINITIONS 

M7 The MS and/or MSD were above tlic acceptance limits. See Blank Spike (LCS). 

ADDITIONAL COMMENTS 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 8 of 8 



i^nain of 
Custody Record 

TestAmerica 
Uj5(^Dl-^y 

TAL-4142 (0408) 

Client 

ArL . / , ' ^ 
Address 

City 

Moof 

r X w / - S c t o 
Zip Code 

Project Name a n d Location (Slate) 

T H E L E A D E R IN E N V I R O N M E N T A L T E S T I N G 

Project Manager 

Telephone Number (Area Code)/Fax NhMber 

Site Contact Lab Contact 

Carrier/Waybill Number 

Contract/Purchase Order/Ouote No. ^ 

S a m p l e I.D. No. a n d Descr ip t ion 
(Containers lo react i sample maybe combined on one line) 

' ^ ' ^ <»c_t^/»-, ot^n/^-XJ^^/ lpf^ pteM4cxb{ 

-"^- '2-6Lfc l r t -2.00oC.- l I , ly2A9^ Qe*»*o4 

A 3 -»- <^ l>UpOZ/v:o£ - X f y TMf-\ % U ^ ^ ^ 

Date 

l -27. '09 

n-7>r^ 
7-22-df 

7-Z2-(3f 

Time 

1 0 7 . C 

( 6 3 ^ 

( / 3 ^ 

Possible Hazard Identification 

^ N o n - H a z a r d D Flammable D Skin Irritant D Poison B D Unknown 

Matrix 

k 1 1 1 
( 

\ 

I 
\ 

Containers S 
Preservatives 

^ 

( 

\ 

1 
\ 

1 1 ̂ 
s 
§ 

^5 

Date 

Lab NufTiber 

Chain o f Custody Number 

017607 
Page I o i \ 

A n a l y s i s (A t tach l i s t i f 
m o r e s p a c e is n e e d e d ) 

\ 

\ 

( 

1 

Special Instructions/ 
Conditions of Receipt 

Sample Disposal 
n r i ^ - !—\ (A fee may be assessed i f samples are retained 

\ \ Return To Clieni ^TDi.snn.-^al Bv Lab \ \ Arnfiive Fnr f^nnth.-; /onge'-f i 'a" ' ' " c n f l ' l (' 

Turn Around Time Required 

D 24 Hours D 48 Hours D 7 Days D 14 Days D 21 Days ^ C o t h e r - S O ^ 

I rm 

QC Requirements (Specify) 

/^^ f u f ^ r / j ^ 
Date 

Date Time 

1. Received By 

w / e d B y . , Date / Time 2. Received By 

Date Time 

/ l ime 

1̂)11 /gar 
' Time 

3. Relinquisiied B y Date Time 3. Received By Dale 

Comments 

'T^nWd^ DISTRIBUTION: WHITE - Returned to Client with Report; CANARY - Stays with the Sample: PINK • Field Copy 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Watenow/n, Wl 63094 • 800-833-7036 " Fax 920-261-8120 

.luly 30, 2009 

Client:' ARCADIS - MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi, MI 48377 

Attn: Mr. Troy Sclafani 

Work Order: 

Projecl Name: 

Project Number: 

Date Received: 

WSG0780 

USCG Ludington 

D09-0066 

07/23/09 

An executed copy ofthe chain of custody is also included as an addendum lo this reporl. 

If you have any questions relating to this analylical reporl, please contact your Laboratory Project Manager at 1-800-833-7036 

SAMPLE IDENTIFICATION 

SLRC 010004 July 2009 Removal (TS) 

SLRC 010004 July 2009 Removal (Calc) 

SLRC 010004 July 2009 Removal (Fine) 

SLRC 010004 July 2009 Removal (Coarse) 

SLRC 010005 July 2009 Removal (TS) 

SLRC 010005 July 2009 Removal (Calc) 

SLRC 010005 July 2009 Removal (Fine) 

SLRC 010005 July 2009 Removal (Coarse) 

SLRC 010006 July 2009 Removal (TS) 

SLRC 010006 July 2009 Removal (Calc) 

SLRC 010006 July 2009 Removal(Fine) 

SLRC 010006 July 2009 Removal (Coarse) 

SLRC 010007 July 2009 Removal (TS) 

SLRC 010007 July 2009 Removal (Calc) 

SLRC 010007 July 2009 Removal (Fine) 

SLRC 010007 July 2009 Removal (Coarse) 

SLRC 010012 July 2009 Removal (TS) 

SLRC 010012 July 2009 Removal (Calc) 

SLRC 010012 July 2009 ReiTioval (Fine) 

SLRC 010012 July 2009 Removal (Coarse) 

SLEB 010001 July 2009 Removal 

SLRC 020001 July 2009 Removal (TS) 

SLRC 020001 July 2009 Removal (Calc) 

SLRC 02000! July 2009 Removal (Fine) 

SLRC 020001 July 2009 Removal (Coarse) 

SLRC 020002 July 2009 Removal (TS) 

LAB NUMBER 

WSG0780-01 

WSG0780-02 

WSG0780-03 

WSG0780-04 

WSG0780-05 

WSG0780-06 

WSG0780-07 

WSG0780-08 

WSG0780-09 

WSG0780-10 

WSG0780-11 

WSG0780-12 

WSG0780-13 

WSG0780-14 

WSG0780-15 

WSG0780-16 

WSG0780-17 

WSG0780-18 

WSG0780-19 

WSG0780-20 

WSG0780-21 

WSG0780-22 

WSG0780-23 

WSG0780-24 

WSG0780-25 

WSG0780-26 

COLLECTION DATE AND TIME 

07/21/09 15:44 

07/21/09 15:44 

07/21/09 15:44 

07/21/09 15:44 

07/21/09 15:47 

07/21/09 15:47 

07/21/09 15:47 

07/21/09 15:47 

07/21/09 15:58 

07/21/09 15:58 

07/21/09 15:58 

07/21/09 15:58 

07/21/09 16:04 

07/21/09 16:04 

07/21/09 16:04 

07/21/09 16:04 

07/22/09 08:55 

07/22/09 08:55 

07/22/09 08:55 

07/22/09 08:55 

07/22/09 09:50 

07/22/09 10:07 

07/22/09 10:07 

07/22/09 10:07 

07/22/09 10:07 

07/22/09 10:14 

TestAmerica Water town 

Mike Miller For Warren L. Topel 

Project Manager Page 1 of 11 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walenown, Wl 53094 • 800.833-7036 ' Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabot Dnve; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order: WSG0780 

Project: USCG Ludington 

Project Number: D09-0066 

Received: 07/23/09 

Reported: 07/30/09 13:29 

SAMPLE IDENTIFICATION 

SLRC 020002 July 2009 Removal (Calc) 

SLRC 020002 July 2009 Removal (Fine) 

SLRC 020002 July 2009 Removal (Coarse) 

LAB NUMBER 

WSG0780-27 

WSG0780-28 

WSG0780-29 

COLLECTION DATE AND TIME 

07/22/09 10:14 

07/22/09 10:14 

07/22/09 10:14 

Samples were received on ice into laboratory al a temperature of 8 °C. 

The reported results were obtained in compliance with the 2003 NELAC standards unless otherwise noted. 

The Chain of Custody, I page, is included and is an integral part of this report. 

Unless subcontracted, volatiles analyses (including VOC, PVOC. GRO, BTEX, and TPH gasoline) perfonned bv TestAmerica 

Walerlown al 1101 Industrial Drive, Units 9&10. All other analyses performed al the address shown in the heading of this report. 

Approved By: 

mjLfkTM 
TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 2 of 11 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walertown, Wl 53094 • 800-833-7036 * Fax 920-261-8120 

ARCADIS - MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi, MI 48377 

Mr, Troy Sclafani 

Work Order: WSGO780 

Project: USCG Ludington 

Project Number: D09-0066 

Received: 07/23/09 

Reported: 07/30/09 13:29 

ANALYTICAL REPORT 

Analyte 

Sample Data 

Result Qualifiers 
Dilution Date Seq/ 

Units MRL Factor Analyzed Analyst Batch Method 

Sample ID: WSG0780-01 (SLRC 010004 July 2009 Removal (TS) - Solid/Soil) 
Geneial Chemisii'y Paiamelers 
% Solids 100 % NA 

Sample ID: WSG0780-02 (SLRC 010004 July 2009 Removal (Calc) - Solid/Soil) 
Meials 
Lead 22 mg/kg 0.048 

Sample ID: WSG0780-03 (SLRC 010004 July 2009 Removal (Fine) - Solid/Soil) 
Meials 
Lead 26 mg/kg 1.2 

Sample ID: WSG0780-04 (SLRC 010004 July 2009 Removal (Coarse) - Solid/Soil) 
Meials 

Lead 14 mg/kg 1.2 

Sample ID: WSG0780-05 (SLRC 010005 July 2009 Removal (TS) - Solid/Soil) 
General Chemistiy Parameters 
% Solids 98 % NA 

Sample ID: WSG0780-06 (SLRC 010005 July 2009 Removal (Calc) - Solid/Soil) 
Meials 
Lead 59 mg/kg 0.048 

Sample ID: WSG0780-07 (SLRC 010005 July 2009 Removal (Fine) - Solid/Soil) 
Meials 
Lead 47 mg/kg 1.2 

Sample ID: WSG0780-08 (SLRC 010005 July 2009 Removal (Coarse) - Solid/Soil) 
Metals 

Lead 66 mg/kg 1.2 

Sample ID: WSG0780-09 (SLRC 010006 July 2009 Removal (TS) - Solid/Soil) 
General Chemistry Paiamelers 
% Solids 98 % NA 

Sample ID: WSG0780-10 (SLRC 010006 July 2009 Removal (Calc) - Solid/Soil) 
Meials 

Lead 240 mg/kg 0.048 

Sample ID: WSG0780-11 (SLRC 010006 July 2009 Removal(Fine) - Solid/Soil) 
Meials 

Lead 310 mgAg 1.2 

Sample ID: WSG0780-12 (SLRC 010006 July 2009 Removal (Coarse) - Solid/Soil) 
Metals 

Lead 170 mg/kg 1.2 

Sample ID: WSG0780-13 (SLRC 010007 July 2009 Removal (TS) - Solid/Soil) 
General Chemistry Parameters 
% Solids 98 % NA 

Sampled: 07/21/09 15:44 

1 07/23/09 16:15 LER 9070589 SW 5035 

Sampled: 07/21/09 15:44 

0.04 07/30/09 11:45 mmm 9070730 SW 601013 

Sampled: 07/21/09 15:44 

1 07/29/09 09:16 gaf 9070671 SW6010B 

Sampled: 07/21/09 15:44 

1 07/29/09 09:20 gaf 9070671 SW6010IB 

Sampled: 07/21/09 15:47 

1 07/23/09 16:15 LER 9070589 SW 5035 

Sampled: 07/21/09 15:47 

0.04 07/30/09 11:45 mmm 9070730 SW6010B 

Sampled: 07/21/09 15:47 

1 07/29/09 09:23 gaf 9070671 SW6010B 

Sampled: 07/21/09 15:47 

1 07/29/09 09:27 gaf 9070671 SW6010B 

Sampled: 07/21/09 15:58 

1 07/23/09 16:15 LER 9070589 SW 5035 

Sampled: 07/21/09 15:58 

0.04 07/30/09 11:45 mmm 9070730 SW6010B 

Sampled: 07/21/09 15:58 

1 07/29/09 09:30 gaf 9070671 SW6010B 

Sampled: 07/21/09 15:58 

1 07/29/09 09:34 gaf 9070671 SW6010B 

Sampled: 07/21/09 16:04 

1 07/23/09 16:15 LER 9070589 SW 5035 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 3 of 11 



TestAmerica 
THE LEADER JN ENVIRONtvlENTAL TESTING 602 Commerce Drive Watertown, Wl 53094 • 800-833-7036 * Fax 920.261-8120 

A R C A D I S - M I C H I G A N 

28550 Cabol Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order: WSG0780 

Project: USCG Ludinglon 

Project Number : D09-0066 

Received: 07/23/09 

Reported: 07/30/09 13:29 

Analy te 

Sample Data 

Result Quali f iers IJn'ts M R L 

Dilut ion 

Factor 

Date 

Analyzed 
Seq/ 

Analyst Batch M e t h o d 

Sample ID: WSG0780-14 ( S L R C 010007 July 2009 Remova l (Calc) - Solid/Soil) 

Meials 

Lead 45 mg/kg 0.048 

Sample ID: WSG0780-15 ( S L R C 010007 July 2009 Remova l (Fine) - Solid/Soil) 

Metals 

Lead 49 mg/kg 1.2 

Sample ID: WSG0780-16 ( S L R C 010007 July 2009 Remova l (Coar se ) - Solid/Soil) 

Meials 

Lead 43 mg/kg 1.2 

Sample ID: WSG0780-17 ( S L R C 010012 July 2009 Remova l (TS) - Solid/Soil) 

General Chemistiy Paranieiers 

% Solids 9.S % NA 

Sample ID: WSG0780-18 ( S L R C 010012 July 2009 Remova l (Calc) - Solid/Soil) 

Meials 

Lead 63 mg/kg 0.048 

Sample ID: WSG0780-19 ( S L R C 010012 July 2009 Remova l (Fine) - Solid/Soil) 

Metals 

Lead 79 mg/kg 1.2 

S a m p l e ID: WSG0780-20 ( S L R C 010012 Ju ly 2009 Remova l (Coar se ) - Solid/Soil) 

Metals 

Lead 42 mg/kg 1.2 

Sampled : 07/21/09 16:04 

0.04 07/30/09 11:45 mmm 9070730 SW6010B 

Sampled : 07/21/09 16:04 

1 07/29/09 09:37 gaf 9070671 SW6010B 

Sampled : 07/21/09 16:04 

1 07/29/09 09:41 gaf 9070671 S\V6010B 

Sampled : 07/22/09 08:55 

1 07/23/09 16:15 LER 9070589 SW 5035 

Sampled : 07/22/09 08:55 

0.04 07/30/09 11:45 mmm 9070730 SW6010B 

Sampled : 07/22/09 08 :55 

1 07/29/09 09:44 gaf 9070671 SW6010B 

Sampled : 07/22/09 08 :55 

1 07/29/09 10:06 gaf 9070671 SW6010B 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 4 of 11 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Dnve Wa lenown . W l 53094 • 800-833-7036 * Fax 920-261-8120 

ARCADIS - MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order: WSG0780 

Project: USCG Ludinglon 

Project Number: D09-0066 

Received: 07/23/09 

Reported: 07/30/09 13:29 

Analyte 
Sample Data 
Result Qualifiers Units MDL MRL 

Dilut ion Date 

Factor Analyzed 
Seq/ 

Analyst Batch Method 

Sample ID: WSG0780-21 (SLEB 010001 July 2009 Removal - Water - NonPotable) 
Meials 

Lead <0.I2 ug/L 0.12 0.40 

Sampled: 07/22/09 09:50 

1 07/29/09 14:02 gaf 9070624 SW 6020A 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 5 of 11 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Dnve Watertown, Wl 53094 • 800.833-7036 • Fax 920-261-8120 

ARCADIS - MICHIGAN 

28550 Cabol Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order: WSG0780 

Project: USCG Ludington 

Projecl Number: D09-0066 

Received: 07/23/09 

Reported; 07/30/09 13:29 

Analyte 
Sample Data 
Result Qualifiers Units MRL 

Dilution 
Factor 

Date 

Analyzed 
Seq/ 

Analyst Batch Method 

Sample ID: WSG0780-22 (SLRC 020001 July 2009 Removal (TS) - Solid/Soil) 
General Chemistry Paranieiers 

% Solids 96 % NA 

Sample ID: WSG0780-23 (SLRC 020001 July 2009 Removal (Calc) - Solid/Soil) 
Metals 

Lead 35 mg/kg 0.048 

Sample ID: WSG0780-24 (SLRC 020001 July 2009 Removal (Fine) - Solid/Soil) 

Meials 

Lead 54 mg/kg 1.2 

Sample ID: WSG0780-25 (SLRC 020001 July 2009 Removal (Coarse) - Solid/Soil) 
Meials 

Lead 23 mg/kg 1.2 

Sample ID: WSG0780-26 (SLRC 020002 July 2009 Removal (TS) - Solid/Soil) 
Geneial Chemistry Paiameters 

% Solids 99 % NA 

Sample ID: WSG0780-27 (SLRC 020002 July 2009 Removal (Calc) - Solid/Soil) 
Meials 

Lead 13 mg/kg 0.048 

Sample ID: WSG0780-28 (SLRC 020002 July 2009 Removal (Fine) - Solid/Soil) 
Meials 

Lead 17 mg/kg 1.2 

Sample ID: WSG0780-29 (SLRC 020002 July 2009 Removal (Coarse) - Solid/Soil) 
Meials 

Lead 11 mg/kg 1.2 

0.04 

Sampled: 07/22/09 10:07 

07/23/09 16:15 LER 9070589 SW 5035 

Sampled: 07/22/09 10:07 

07/30/09 11:45 mmm 9070730 SW6010B 

Sampled: 07/22/09 10:07 

07/29/09 10:17 gaf 9070671 SW60I0B 

Sampled: 07/22/09 10:07 

07/29/09 10:20 gaf 9070671 SW6010B 

Sampled: 07/22/09 10:14 

07/23/09 16:15 LER 9070589 SW 5035 

Sampled: 07/22/09 10:14 

07/30/09 11:45 mmm 9070730 SW6010B 

Sampled: 07/22/09 10:14 

07/29/09 10:45 gaf 9070672 SW6010B 

Sampled: 07/22/09 10:14 

07/29/09 10:48 gaf 9070672 SW6010B 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 6 of 11 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Water town, W l 53094 • 800-833-7036 * Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabol Drive; Suite 500 

Novi. MI 48377 

Mr. Troy Sclafani 

Work Order: WSG0780 

Project: USCG Ludington 

Project Nuinber: D09-0066 

Received: 07/23/09 

Reported; 07/30/09 13:29 

Analyte 

LABORATORY BLANK QC DATA 

Seq/ Source Spike 

Batch Result Level Units 

Dup % Dup % REC RPD 
MDL MRL Result Result REC %REC Limits RPD Limit 

Metals 

Lead 

Lead 

Lead 

9070624 

907067 I 

9070672 

ug/L 

mg/kg 

mg/ku 

0.12 

N/A 

N/A 

0.40 <0.12 

1.2 <1.2 

1.2 <1.2 

TestAmerica Watertown 

Mike Miller For Wanen L. Topel 

Project Manager Page 7 of 11 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walertown, Wl 53094 • 800.833-7036 ' Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order; WSG0780 

Projecl; USCG Ludington 

Project Number; D09-0066 

Received; 07/23/09 

Reported; 07/30/09 13:29 

Analyte 
General Chemistry Parameters 
QC Source Sample: \VSG0790-01 
% Solids 

QC Source Sample: \VSC0790-02 
% Solids 

Seq/ 
Batch 

9070589 

9070589 

LABORATORY DUPLICATE QC DATA 

Source Spike 
Result Level Units 

84.4 % 

96.9 % 

% Dup % REC 

MDL IMRL Result REC %REC Limits 

N/A N/A 84.1 

N/A N/A 96.8 

RPD 

0 

0 

RPD 
Limit 

20 

20 

Q 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 8 of 11 
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TestAmerica 
THE LEADER IN ENVIRONtvlENTAL TESTING 602 Commerce Drive Watertown, Wl 53094 • 800-833-7036 • Fax 920-261-8120 

ARCADIS - MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order: WSG0780 

Project: USCG Ludington 

Project Number: D09-0066 

Received: 07/23/09 

Reported: 07/30/09 13:29 

LCS/LCS DUPLICATE QC DATA 

Analyte 

Seq/ Source Spike 

Batch Result Level Units 

Dup % Dup % REC RPD 

MDL MRL Result Result REC %REC Limits RPD Limit 

Metals 
Lead 

Lead 

Lead 

9070624 

9070671 

9070672 

50 

100 

100 

ug/L 

ing/kg 

mg/kg 

0.12 

N/A 

N/A 

0.40 

1.2 

1.2 

54.3 

111 

104 

109 80-120 

80-120 

80-120 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Waler town, Wl 53094 • 800-833-7036 " Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabol Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order; WSG0780 

Project; USCG Ludinglon 

Project Ntimber; D09-0066 

Received; 07/23/09 

Reported; 07/30/09 13:29 

Analvte 

Metals 

QC Source Sample: WSG0761-I0 

Lead 

QC Source Sample: \VSG0780-19 

Lead 

QC Source Sample: \VSG0780-20 

Lead 

QC Source Sample: WSG0822-24 

Lead 

QC Source Sample: WSG0822-25 

Lead 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC DATA 

Seq/ 

Batch 

9070624 

9070671 

9070671 

9070672 

9070672 

Source 

Result 

<0.12 

79.4 

42.4 

24.4 

13.0 

Spike 

Level 

50 

100 

100 

100 

100 

Units 

ug/L 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

MDL 

0.12 

N/A 

N/A 

N/A 

N/A 

MRL 

0.40 

1.2 

1.2 

1.2 

1.2 

Result 

55.3 

196 

146 

120 

1 18 

Dup 

Result 

58.0 

210 

149 

131 

124 

'/o 

REC 

111 

117 

104 

96 

105 

Dup 

%REC 

116 

131 

107 

107 

111 

% REC 

Limits 

80-120 

80-120 

80-120 

80-120 

80-120 

RPD 

5 

7 

2 

9 

5 

RPD 

Limit 

20 

18 

18 

IS 

18 

Q 

M7 

TestAmerica Watertown 

Mike Mil ler For Warren L. Topel 

Project Manager Page 10 of 11 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Dnve Waler town, Wl 53094 • 800-833-7036 * Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order; WSG0780 

Project; USCG Ludington 

Project Number; D09-0066 

Received; 07/23/09 

Reported; 07/30/09 13:29 

DATA QUALIFIERS AND DEFINITIONS 

M7 The MS and/or MSD were above tlie acceptance limits. See Blank Spike (LCS). 

ADDITIONAL COMMENTS 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 11 ofl1 
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TestAmerica 
THE LEADER IN ENVIRONtvlENTAL TESTING 602 Commerce Drive Watertown, Wl 53094 * 800-833-7036 • Fax 920-261-8120 

July 30, 2009 

Client; ARCADIS - MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi, MI 48377 

Attn; Mr. Troy Sclafani 

Work Order; 

Projecl Name; 

Project Number; 

Date Received: 

WSG0822 

USCG Ludington 

D09-0066 

07/24/09 

An executed copy of llie chain of custody is also included as an addendum lo this report. 

If you have any questions relating to this analytical report, please contact your Laboratory Project Manager at 1-800-833-7036 

SAMPLE IDENTIFICATION 

SLRC 050007 July 2009 Removal (TS) 

SLRC 050007 July 2009 Removal (Calc) 

SLRC 050007 July 2009 Removal (Fine) 

SLRC 050007 July 2009 Removal (Coarse) 

SLEB 030003 July 2009 Removal 

SLRC 030006 July 2009 Removal (TS) 

SLRC 030006 July 2009 Removal (Calc) 

SLRC 030006 July 2009 Removal (Fine) 

SLRC 030006 July 2009 Removal (Coarse) 

SLRC 030001 July 2009 Removal (TS) 

SLRC 030001 July 2009 Removal (Calc) 

SLRC 030001 July 2009 Removal (Fine) 

SLRC 030001 July 2009 Removal (Coarse) 

SLRC 030004 July 2009 Removal (TS) 

SLRC 030004 July 2009 Removal (Calc) 

SLRC 030004 July 2009 Removal (Fine) 

SLRC 030004 July 2009 Removal (Coarse) 

SLDUP 030003 July 2009 Removal (TS) 

SLDUP 030003 July 2009 Removal (Calc) 

SLDUP 030003 July 2009 Removal (Fine) 

SLDUP 030003 July 2009 Removal (Coarse) 

SLRC 030005 July 2009 Removal (TS) 

SLRC 030005 July 2009 Removal (Calc) 

SLRC 030005 July 2009 Removal (Fine) 

SLRC 030005 July 2009 Removal (Coarse) 

SLRC 030002 July 2009 Removal (TS) 

LAB NUMBER 

WSG0822-01 

WSG0822-02 

WSG0822-03 

WSG0822-04 

WSG0822-05 

WSG0822-06 

WSG0822-07 

WSG0822-08 

WSG0822-09 

WSG0822-10 

WSG0822-11 

WSG0822-12 

WSG0822-13 

WSG0822-14 

WSG0822-15 

WSG0822-16 

WSG0822-17 

WSG0822-18 

WSG0822-19 

WSG0822-20 

WSG0822-21 

WSG0822-22 

WSG0822-23 

WSG0822-24 

WSG0822-25 

WSG0822-26 

COLLECTION DATE AND TIME 

07/23/09 11 ;45 

07/23/09 11 ;45 

07/23/09 11 ;45 

07/23/09 11 ;45 

07/23/09 12:30 

07/23/09 13:00 

07/23/09 13:00 

07/23/09 13:00 

07/23/09 13:00 

07/23/09 12:35 

07/23/09 12:35 

07/23/09 12:35 

07/23/09 12:35 

07/23/09 12:50 

07/23/09 12:50 

07/23/09 12:50 

07/23/09 12:50 

07/23/09 

07/23/09 

07/23/09 

07/23/09 

07/23/09 12:55 

07/23/09 12:55 

07/23/09 12:55 

07/23/09 12:55 

07/23/09 12:40 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 1 of 12 



TestAmerica 
THE LEADER IN ENVIRONtvlENTAL TESTING 602 Commerce Drive Walertown, Wl 53094 • 800-833-7036 * Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order; WSG0822 

Project; USCG Ludinglon 

Projecl Number; D09-0066 

Received; 

Reported; 

07/24/09 

07/30/09 14:31 

SAMPLE IDENTIFICATION LAB NUMBER 

SLRC 030002 July 2009 Removal (Calc) WSG0822-27 

SLRC 030002 July 2009 Removal (Fine) WSG0822-28 

SLRC 030002 July 2009 Removal (Coarse) WSG0822-29 

SLRC 030003 July 2009 Removal (TS) WSG0822-30 

SLRC 030003 July 2009 Removal (Calc) WSG0822-31 

SLRC 030003 July 2009 Removal (Fine) WSG0822-32 

SLRC 030003 July 2009 Removal (Coarse) WSG0822-33 

Samples were received into laboratory at a temperature of 12 °C. 

COLLECTION DATE AND TIME 

07/23/09 12:40 

07/23/09 12:40 

07/23/09 12:40 

07/23/09 12:45 

07/23/09 12:45 

07/23/09 12:45 

07/23/09 12:45 

The reported results were obtained in compliance with the 2003 NELAC standards unless otherwise noted. 

The Chain of Custody, 1 page, is included and is an integral part of this reporl. 

Unless subconlracled, volatiles analyses (including VOC, PVOC. GRO, BTEX, and TPH gasoline) perfonned bv TestAmerica 

Walerlown al 1101 Industrial Drive, Unils 9&10. All other analyses performed at the address shown in the heading of this report. 

Approved By: 

IHuUkTM 
TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Projecl Manager Page 2 of 12 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Watertown, Wl 63094 • 800-833-7036 ' Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabot Drive: Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order; WSG0822 

Projecl; USCG Ludinglon 

Projecl Number; D09-0066 

Received; 07/24/09 

Reported; 07/30/09 14:31 

ANALYTICAL REPORT 

Analyte 
Sample Data 

Result Qualifiers Units MRL 
Dilution 

Factor 

Date 

Analyzed 
Seq/ 

Analyst Batch Method 

Sample ID: WSG0822-01 (SLRC 050007 July 2009 Removal (TS) - Solid/Soil) 
General Chemislry Parameleis 

% Solids 94 % NA 

Sample ID: WSG0822-02 (SLRC 050007 July 2009 Removal (Calc) - Solid/Soil) 
Metals 

Lead 190 mg/kg 0.048 

Sample ID: WSG0822-03 (SLRC 050007 July 2009 Removal (Fine) - Solid/Soil) 
Meials 

Lead 200 mgAg 1.2 

Sample ID: WSG0822-04 (SLRC 050007 July 2009 Removal (Coarse) - Solid/Soil) 
Metals 

Lead 180 mg/kg 1.2 

Sampled: 07/23/09 11:45 

1 07/29/09 10:26 LER 9070700 SW 5035 

Sampled: 07/23/09 11:45 

0.04 07/30/09 14:26 mmm 9070730 SW6010B 

Sampled: 07/23/09 11:45 

1 07/29/09 11:03 gaf 9070672 SVV60I0B 

Sampled: 07/23/09 11:45 

1 07/29/09 11:06 gaf 9070672 S\V6010B 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 3 of 12 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Watertown, W l 53094 ' 800-833-7036 ' Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabol Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order; WSG0822 

Project; USCG Ludinglon 

Project Number; D09-0066 

Received; 07/24/09 

Reported; 07/30/09 14:31 

Analyte 

Sample Data 

Result Qualif iers Units M D L 

Di lut ion Date 

M R L Factor Analyzed 
Seq/ 

Analyst Batch Method 

Sample ID: WSG0822-05 (SLEB 030003 July 2009 Removal - Water - NonPotable) 
Metals 

Lead 0.43 ug/L 0.12 0 40 

Sampled: 07/23/09 12:30 

07/28/09 12:51 gaf 9070628 SW 6020A 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 4 of 12 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Watertown, Wl 53094 ' 800-833-7036 • Fax 920.261-8120 

ARCADIS-MICHIGAN 

28550 Cabol Drive; Suite 500 

Novi, Ml 48377 

Mr. Troy Sclafani 

Work Order; WSG0822 

Project; USCG Ludington 

Projecl Number; D09-0066 

Received; 07/24/09 

Reported; 07/30/09 14:31 

Analyte 

Sample Data Dilution Date Seq/ 
Result Qualifiers Units MRL Factor Analyzed Analyst Batch Method 

Sample ID: WSG0822-06 (SLRC 030006 July 2009 Removal (TS) - Solid/Soil) 
General Chemistry Paiameters 

% Solids 95 % NA 

Sample ID: WSG0822-07 (SLRC 030006 July 2009 Removal (Calc) - Solid/Soil) 

Meials 

Lead 94 mg/kg 0.048 

Sample ID: WSG0822-08 (SLRC 030006 July 2009 Removal (Fine) - Solid/Soil) 

Metals 

Lead 150 mg/kg 1.2 

Sample ID: WSG0822-09 (SLRC 030006 July 2009 Removal (Coarse) - Solid/Soil) 

Metals 

Lead 36 mg/kg 1.2 

Sample ID: WSG0822-10 (SLRC 030001 July 2009 Removal (TS) - Solid/Soil) 
General Chemistry Parameters 

% Solids 99 % NA 

Sample ID: WSG0822-11 (SLRC 030001 July 2009 Removal (Calc) - Solid/Soil) 
Metals 

Lead 26 mg/kg 0.048 

Sample ID: WSG0822-12 (SLRC 030001 July 2009 Removal (Fine) - Solid/Soil) 
Meials 

Lead 35 mg/kg 1.2 

Sample ID: WSG0822-13 (SLRC 030001 July 2009 Removal (Coarse) - Solid/Soil) 

Metals 

Lead 13 mg/kg 1.2 

Sample ID: WSG0822-14 (SLRC 030004 July 2009 Removal (TS) - Solid/Soil) 
Geneial Chemistry Parameters 

% Solids 99 % NA 

Sample ID: WSG0822-I5 (SLRC 030004 July 2009 Removal (Calc) - Solid/Soil) 
Metals 

Lead 110 mg/kg 0.048 

Sample ID: WSG0822-16 (SLRC 030004 July 2009 Removal (Fine) - Solid/Soil) 
Metals 

Lead 180 mg/kg 1.2 

Sample ID: WSG0822-17 (SLRC 030004 July 2009 Removal (Coarse) - Solid/Soil) 
Metals 

Lead 74 mg/kg 1.2 

Sample ID: WSG0822-18 (SLDUP 030003 July 2009 Removal (TS) - Solid/Soil) 
General Chemistry Parameters 

% Solids 99 % NA 

Sampled: 07/23/09 13:00 

1 07/29/09 10:26 LER 9070700 SW 5035 

Sampled: 07/23/09 13:00 

0.04 07/30/09 14:26 mmm 9070730 SW 6010B 

Sampled: 07/23/09 13:00 

1 07/29/09 11:10 gaf 9070672 SW 6010B 

Sampled: 07/23/09 13:00 

I 07/29/09 11:14 gaf 9070672 SW6010B 

Sampled: 07/23/09 12:35 

1 07/29/09 10:26 LER 9070700 SW 5035 

Sampled: 07/23/09 12:35 

0.04 07/30/09 14:26 mmm 9070730 SW6010B 

Sampled: 07/23/09 12:35 

1 07/29/09 11:17 gaf 9070672 SW6010B 

Sampled: 07/23/09 12:35 

1 07/29/09 11:21 gaf 9070672 SW6010B 

Sampled: 07/23/0912:50 

1 07/29/09 10:26 LER 9070700 SW 5035 

Sampled: 07/23/09 12:50 

0.04 07/30/09 14:26 mmm 9070730 SW6010B 

Sampled: 07/23/09 12:50 

1 07/29/09 11:25 gaf 9070672 SW6010B 

Sampled: 07/23/0912:50 

1 07/29/09 11:29 gaf 9070672 SW6010B 

Sampled: 07/23/09 

1 07/29/09 10:26 LER 9070700 SW 5035 

TestAmerica Watertown 

Mike Miller For Warren L, Topel 

Project Manager Page 5 of 12 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walertown, Wl 53094 • 800-833-7036 ' Fax 920-261-8120 

A R C A D I S - M I C H I G A N 

28550 Cabol Drive; Suite 500 

Novi , MI 48377 

Mr. Troy Sclafani 

Work Order: WSG0822 

Projecl; USCG Ludinglon 

Projecl Number; D09-0066 

Received; 07/24/09 

Reported; 07/30/09 14:31 

Ana ly te 

S a m p l e Data 

Result Qual i f iers Units M R L 

Dilution 
Factor 

Date 

Analyzed 
Seq/ 

Analys t Batch Method 

S a m p l e ID: WSG0822-19 (SLDUP 030003 Ju ly 2009 Remova l (Calc) - Solid/Soil) 

Meials 

Lead 120 mg/kg 0.048 

Sample ID: WSG0822-20 (SLDUP 030003 Ju ly 2009 Remova l (Fine) - Solid/Soil) 

Metals 

Lead 130 mg/kg 1.2 

S a m p l e ID: WSG0822-21 (SLDUP 030003 Ju ly 2009 R e m o v a l (Coarse ) - Solid/Soil) 

Meials 

Lead 120 mg/kg 1.2 

S a m p l e ID: WSG0822-22 ( S L R C 030005 Ju ly 2009 Remova l (TS) - Solid/Soil) 

General Chemistiy Paiameters 

% Solids 98 % NA 

S a m p l e ID: WSG0822-23 ( S L R C 030005 Ju ly 2009 Remova l (Calc) - Solid/Soil) 

Meials 

Lead 18 mg/kg 0.048 

S a m p l e ID: WSG0822-24 ( S L R C 030005 Ju ly 2009 Remova l (Fine) - Solid/Soil) 

Metals 

Lead 24 mg/kg 1.2 

S a m p l e ID: WSG0822-25 ( S L R C 030005 Ju ly 2009 Remova l (Coarse ) - Solid/Soil) 

Metals 

Lead 13 mg/kg 1.2 

S a m p l e ID: WSG0822-26 ( S L R C 030002 Ju ly 2009 R e m o v a l (TS) - Solid/Soil) 

General Cheniisliy Parameters 

% Solids 98 % NA 

S a m p l e ID: WSG0822-27 ( S L R C 030002 Ju ly 2009 Remova l (Calc) - Solid/Soil) 

Metals 

Lead 200 mg/kg 0.048 

S a m p l e ID: WSG0822-28 ( S L R C 030002 Ju ly 2009 Remova l (Fine) - Solid/Soil) 

Metals 

Lead 250 mg/kg 1.2 

S a m p l e ID: WSG0822-29 ( S L R C 030002 Ju ly 2009 Remova l (Coa r se ) - Solid/Soil) 

Metals 

Lead 68 mg/kg 1.2 

S a m p l e ID: WSG0822-30 ( S L R C 030003 Ju ly 2009 R e m o v a l (TS) - Solid/Soil) 

General Chemistry Parameters 

% Solids 99 % NA 

S a m p l e ID: WSG0822-31 ( S L R C 030003 Ju ly 2009 R e m o v a l (Calc) - Solid/Soil) 

Metals 

Lead 12 mg/kg 0.048 

Sampled : 07/23/09 

0.04 07/30/09 14:26 mmm 9070730 

Sampled : 07/23/09 

1 07/29/09 11:32 gaf 9070672 

Sampled : 07/23/09 

1 07/29/09 11:36 gaf 9070672 

Sampled : 07/23/09 12:55 

1 07/29/09 10:26 LER 9070700 

Sampled : 07/23/09 12:55 

0.04 07/30/09 14:26 mmm 9070730 

S a m p l e d : 07/23/09 12:55 

1 07/29/09 1 1:54 gaf 9070672 

S a m p l e d : 07/23/09 12:55 

1 07/29/09 12:04 gaf 9070672 

Sampled : 07/23/09 12:40 

I 07/29/09 10:26 LER 9070700 

Sampled : 07/23/09 12:40 

0.04 07/30/09 14:26 mmm 9070730 

S a m p l e d : 07/23/09 12:40 

1 07/29/09 12:15 gaf 9070672 

S a m p l e d : 07/23/09 12:40 

1 07/29/09 12:19 gaf 9070672 

S a m p l e d : 07/23/09 12:45 

1 07/29/09 10:26 LER 9070700 

S a m p l e d : 07/23/09 12:45 

0.04 07/30/09 14:26 mmm 9070730 

SW6010B 

SW6010B 

SW6010B 

SW 5035 

SW6010B 

SW6010B 

SW6010B 

SW 5035 

SW6010B 

SW6010B 

SW5035 

SW6010B 

Tes tAmer i ca Wa te r town 

Mike Miller For Warren L. Topel 

Projecl Manager Page 6 of 12 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Water town, Wl 53094 * 800-833-7036 • Fax 920-261-8120 

ARCADIS - MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order; WSG0822 

Projecl; USCG Ludington 

Projecl Number; D09-0066 

Received; 07/24/09 

Reported; 07/30/09 14:31 

Analyte 

Sample Data 

Result Quali f iers Units MRL 
Dilut ion 

Factor 

Date 

Analyzed 
Seq/ 

Analyst Batch Method 

Sample ID: WSG0822-32 (SLRC 030003 July 2009 Removal (Fine) - Solid/Soil) 
Metals 

Lead 12 mg/kg 1.2 

Sample ID: WSG0822-33 (SLRC 030003 July 2009 Removal (Coarse) - Solid/Soil) 
Meials 

Lead 12 mg/kg 1.2 

Sampled: 07/23/09 12:45 

1 07/29/09 13:25 gaf 90706S8 SW6010B 

Sampled: 07/23/09 12:45 

1 07/29/09 13:29 gaf 9070688 SW6010B 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 7 of 12 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Watertown, Wl 53094 ' 800-833-7036 ' Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabol Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order; WSG0822 

Projecl; USCG Ludington 

Project Number; D09-0066 

Received; 07/24/09 

Reported; 07/30/09 14:31 

Analvte 
Metals 
Lead 

Lead 

Lead 

Seq/ 
Batch 

9070628 

9070672 

9070688 

LABORATORY BLANK QC DATA 

Source Spike 

Result Level Units 

ug/L 

mg/kg 

mg/kg 

Dup 

MDL MRL Result Result 

0.12 0.40 <0.12 

N/A 1.2 <1.2 

N/A 1.2 <1.2 

% Dup % REC 

REC %REC Limits RPD 

RPD 
Limit Q 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Projecl Manager Page 8 of 12 



TestAmerica 
lllillllllllllllllllllllllllllllillllilllllMlillBiilililillllililllllilllMW 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walertown, Wl 53094 • 800-833-7036 " Fax 920-261-8120 

ARCADIS - MICHIGAN 
28550 Cabol Drive; Suite 500 
Novi, MI 48377 
Mr. Troy Sclafani 

Work Order; WSG0822 
Projecl; USCG Ludinglon 
Project Number: D09-0066 

Received; 07/24/09 
Reported; 07/30/09 14:31 

A n a l y t e 

LABORATORY DUPLICATE QC DATA 

Seq/ Source Spike 
Batch Result Level Units MDL MRU Result 

% Dup % REC RPD 
REC %REC Limits RPD Limit 

Genera l Chemis l r y Parameters 

QC Source Sample: WSG0822-01 

% Solids 

QC Sourec Sample: WSC0822-I8 

% Solids 

9070700 94.4 

9070700 98.6 

N/A N/A 94.4 

N/A N/A 98.7 

0 20 

0 20 

T e s t A m e r i c a W a t e r t o w n 

Mike Miller For Warren L. Topel 
Projecl Manager Page 9 of 12 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Watertown, Wl 53094 • 800-633-7035 ' Fax 920-261-8120 

ARCADIS - MICHIGAN 
28550 Cabol Drive; Suite 500 
Novi, MI 48377 
Mr. Troy Sclafani 

Work Order; 
Projecl; 
Projecl Nuinber: 

WSG0822 
USCG Ludinglon 
D09-0066 

Received; 07/24/09 
Reported; 07/30/09 14:31 

Analyte 
Metals 
Lead 

Lead 

Lead 

Seq/ 
Batch 

9070628 

9070672 

9070688 

LCS/LCS DUPLICATE QC DATA 

Source Spike 
Result Level 

50 

100 

100 

Units 

ugA. 

mg/kg 

mg/kg 

MDL 

0.12 

N/A 

N/A 

MRL 

0.40 

1.2 

1.2 

Dup 

Result Result 

55.2 

104 

104 

% 
REC 

no 
104 

104 

Dup % REC 
%REC Limits 

80-120 

80-120 

80-120 

RPD 

RPD 
Limit Q 

TestAmerica Watertown 
Mike Miller For Warren L. Topel 
Projecl Manager Page 10 of 12 



TestAmerica 
THE LEADER IN ENVIRONfvlENTAL TESTING 602 Commerce Drive Watertown, Wl 63094 * 800-833-7036 • Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabol Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order; WSG0822 

Project; USCG Ludington 

Projecl Number; D09-0066 

Received; 

Reported: 

07/24/09 

07/30/09 14:31 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC DATA 

Seq/ Source Spike 
Analyte WDL 

0.12 

N/A 

N/A 

N/A 

N/A 

MRL 

0.40 

1.2 

1.2 

1.2 

1.2 

Result 

54.1 

120 

118 

171 

146 

Dup 
Result 

54.1 

131 

124 

314 

147 

% 
REC 

108 

96 

105 

55 

113 

Dup 

%REC 

108 

107 

111 

197 

114 

% REC 
Limits 

75-125 

80-120 

80-120 

80-120 

80-120 

RPD 

0 

9 

5 

59 

0 

RPD 
Limit 

20 

18 

18 

IS 

18 

Metals 
QC Source Sample: \VSG0831-06 
Lead 
QC Source Sample; \VSG0822-24 
Lead 

QC Source Sample: WSG0822-25 
Lead 

QC Sourec Sample: \VSG0826-32 
Lead 

QC Source Sample: \VSG0826-33 
Lead 

9070628 0.180 50 ug/L 

9070672 24.4 100 mg/kg 

9070672 13.0 100 mg/kg 

90706SS 116 100 mg/kg 

9070688 33.0 100 mu/kg 

M8,M7 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Projecl Manager Page 11 of 12 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Dnve Walenown, Wl 53094 ' 800-833-7036 ' Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabol Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order; WSG0822 

Projecl; USCG Ludinglon 

Projecl Nuinber; D09-0066 

Received; 07/24/09 

Reported: 07/30/09 14:31 

DATA QUALIFIERS AND DEFINITIONS 

M7 The MS and/or MSD were above the acceptance limits. See Blank Spike (LCS). 

M8 The MS and/or MSD were below the acceptance limits. See Blank Spike (LCS). 

ADDITIONAL COMMENTS 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager se 12of 12 



K^nain o f 

C u s t o d y R e c o r d 

[jJSOC^?>:^ TestAmerica 
T H E L E A D E R IN E N V I R O N M E N T A L T E S T I N G 

TAL-''142 10408) 

Client 

J /LC^LAJL I^ 

Project Manager 

IVdmbi 

Date 

")-2.V2<3tf'( 

Chain o f Custody Number 

-J117R1? 
Address 

City 

2^f?.^SO C^.i,o-/ l^r S^.'^k. S&X^ 

Telephone Number (Area Code)/Fax fWmber Lab Number 

MAOL 
state Zip Code 

^ 9 3 , 7 ~7 

2 v < - y^^v-

Project Name and Location (State) 

Site Contact 
l Z ^ € 

Lab Contact 

Carrier/Waybill Number 

Contract/Purchase Order/Quote No. 

A^7- r)0^c 

-ouotf 

S a m p l e I D . No. a n d Desc r i p t i on 

(Containers for each sample m a y b e combined on one line) 
D a l e Time 

Mat r i x 
Con ta ine rs S 
Preserva t i ves 

JUV Page L ot _l_ 
A n a l y s i s (A t tach l is t i f 

m o r e s p a c e is n e e d e d ) 

Special Instructions/ 
Conditions of Receipt 

A/ ^f.n'^0(xn-'^^\'i£A'\ ^Uu.*^,^\ '^-7\-0<k I K S ' 

î  '?-23-^^ 1250 

7/XWBI /3°g' 

- l O - B 5t-fiCO"5o<?(:>) J^y>!a<f fU i f ^ ^^ 7/«/^r JJ_^ 

H-/?--SLftCOS OQO't ' J j y ^ g y / I p ^ t . W 7/^5/g? yz-̂  
S-S 

I ? - J I i . t - ( ^ u p o : ? o « f ^ - J ; ^ V y , 2 « J g ? / L g ^ t w : . / T/i^M. 
t 3 J - ^ 5 3 < ^ q t , P 3 g O O ^ - J 1.1^,10 e<f A e , • u ^ i - V y ;?yof 72-' 5ta î  ! ^ 5 L » I ^ / M ^ J O 

gta-^l .S ̂  A/Q-^aod^ -^\u.^y^«^ f^ f * * f d t ^ 7/za»^< 1 / z ClO 

^ 0 - 3 3 :&(-F>.CO->(D<P05 '->^t>.Vy^>*j P-gMOoot 7Ay^^ y2-^^ 

Possibitf Hazard identification 

SNon-Hazard D Flammable • Skin Irritant • Poison B • Unknown 

Sample Disposal 

\ 3 Return To Client [ ^ ^ i s p o s a i By Lab \ 3 Archive For . 
(A fee may be assessed i f samples are retained 

Months longer than I month) :oA 
Turn Around Time Required 

\ I ] 24 Hours [ 2 43 Hours O / D a y s D 14 Days [ 2 2 1 Days ^ r D t h e r _ 

1. Relinquished By 

2. Relinquished By 

3. Relinquished By 

Comments 

Date Time 

y/zy^H IS 
Oate Time 

Oate 

OC Requirements (Specify) 

t. Receivi 
U^( Ĵ  ^ ^ ^ ' / ^ 

2. ReceiveaBy 
i4^0-

Date fime \ 

3. Received By Date Time 

DISTRIBUTION: WHITE - Returned to Client with Report: CANARY- Stays wilh the Sample: PINK • Field Copy 

^ ^ ^ ^ 



TestAmerica 
THE LEADER IN ENVIRONfvlENTAL TESTING 602 Commerce Drive Walertown, Wl 53094 • 800-833-7036 • Fax 920-261-8120 

July 30, 2009 

Client; ARCADIS - MICHIGAN 

28550 Cabol Drive; Suite 500 

Novi, MI 48377 

Attn: Mr. Troy Sclafani 

Work Order; 

Projecl Name; 

Projecl Number; 

Dale Received; 

WSG0826 

USCG Ludinglon 

D09-0066 

07/24/09 

An executed copy of ihe chain of custody is also included as an addendum lo this reporl. 

If you have any questions relaling to this analytical reporl, please contact your Laboratory Project Manager al 1-800-833-7036 

SAMPLE IDENTIFICATION 

SLEB 020002 July 2009 Removal 

SLRC 040001 July 2009 Removal (TS) 

SLRC 040001 July 2009 Removal (Calc) 

SLRC 040001 July 2009 Removal (Fine) 

SLRC 040001 July 2009 Removal (Coarse) 

SLRC 040002 July 2009 Removal (TS) 

SLRC 040002 July 2009 Removal (Calc) 

SLRC 040002 July 2009 Removal (Fine) 

SLRC 040002 July 2009 Removal (Coarse) 

SLRC 040004 July 2009 Removal (TS) 

SLRC 040004 July 2009 Removal (Calc) 

SLRC 040004 July 2009 Removal (Fine) 

SLRC 040004 July 2009 Removal (Coarse) 

SLRC 040005 July 2009 Removal (TS) 

SLRC 040005 July 2009 Removal (Calc) 

SLRC 040005 July 2009 Removal (Fine) 

SLRC 040005 July 2009 Removal (Coarse) 

SLRC 040006 July 2009 Removal (TS) 

SLRC 040006 July 2009 Removal (Calc) 

SLRC 040006 July 2009 Removal (Fine) 

SLRC 040006 July 2009 Removal (Coarse) 

SLRC 040007 July 2009 Removal (TS) 

SLRC 040007 July 2009 Removal (Calc) 

SLRC 040007 July 2009 Removal (Fine) 

SLRC 040007 July 2009 Removal (Coarse) 

SLDUP 040002 July 2009 Removal (TS) 

LAB NUMBER 

WSG0826-01 

WSG0826-02 

WSG0826-03 

WSG0826-04 

WSG0826-05 

WSG0826-06 

WSG0826-07 

WSG0826-08 

WSG0826-09 

WSG0826-10 

WSG0826-11 

WSG0826-12 

WSG0826-13 

WSG0826-14 

WSG0826-15 

WSG0826-16 

WSG0826-17 

WSG0826-18 

WSG0826-19 

WSG0826-20 

WSG0826-21 

WSG0826-22 

WSG0826-23 

WSG0826-24 

WSG0826-25 

WSG0826-26 

COLLECTION DATE AND TIME 

07/22/09 17:15 

07/22/09 15:55 

07/22/09 15:55 

07/22/09 15:55 

07/22/09 15:55 

07/22/09 16:05 

07/22/09 16:05 

07/22/09 16:05 

07/22/09 16:05 

07/22/09 16:20 

07/22/09 16:20 

07/22/09 16:20 

07/22/09 16:20 

07/22/09 16:30 

07/22/09 16:30 

07/22/09 16:30 

07/22/09 16:30 

07/22/09 16:35 

07/22/09 16:35 

07/22/09 16:35 

07/22/09 16:35 

07/22/09 16:37 

07/22/09 16;37 

07/22/09 16:37 

07/22/09 16:37 

07/22/09 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 1 of 11 



TestAmerica 
THE LEADER IN ENVIRONMEMTAL TESTING 602 Commerce Drive Waler town, Wl 53094 • 800-833-7036 ' Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabol Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order; WSG0826 

Project; USCG Ludington 

Project Number: D09-0066 

Received; 07/24/09 

Reported; 07/30/09 15:41 

SAMPLE IDENTIFICATION 

SLDUP 040002 July 2009 Removal (Calc) 

SLDUP 040002 July 2009 Removal (Fine) 

SLDUP 040002 July 2009 Removal (Coarse) 

SLRC 040008 July 2009 Removal (TS) 

SLRC 040008 July 2009 Removal (Calc) 

SLRC 040008 July 2009 Removal (Fine) 

SLRC 040008 July 2009 Removal (Coarse) 

LAB NUMBER 

WSG0826-27 

WSG0826-28 

WSG0826-29 

WSG0826-30 

WSG0826-31 

WSG0826-32 

WSG0826-33 

COLLECTION DATE AND TIME 

07/22/09 

07/22/09 

07/22/09 

07/22/09 16:45 

07/22/09 16:45 

07/22/09 16:45 

07/22/09 16:45 

Samples were received on ice into laboratory at a temperalure of 6 °C. 

The reported resulls were obtained in compliance wilh the 2003 NELAC standards unless otherwise noted. 

The Chain of Custody, 1 page, is included and is an integral part of this reporl. 

Unless subcontracted, volatiles analyses (including VOC, PVOC, GRO, BTEX, and TPH gasoline) performed by TestAmerica 
Watertown al 1101 Industrial Drive, Unils 9&10. All other analyses performed al the address shown in the heading of this report. 

Approved By; 

'tiuM k 7HM, 
TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Projecl Manager Page 2 of 1 



TestAmerica 
THE LEADER IN ENVIRONMENTAL T E S T I N G 602 Commerce Drive Walertown, Wl 53094 • 800-833-7036 ' Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabot Drive; Suite 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order; WSG0826 

Projecl; USCG Ludinglon 

Project Number; D09-0066 

Received; 07/24/09 

Reported: 07/30/09 15:41 

ANALYTICAL REPORT 

Analyte 

Sample 
Result 

Data 

Qualifiers Units MRL 

Dilut ion 

Factor 

Dale 

Analyzed 
Seq/ 

Analyst Batch Method 

Sample ID: VVSG0826-01 (SLEB 020002 July 2009 Removal - Water - NonPotable) 
Meials 

Lead 0.14 J ug/L 0.12 0.40 

Sampled: 07/22/09 17:15 

1 07/28/09 12:51 uaf 9070628 SW 6020A 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 3 of 11 



TestAmerica 
THE LEADER IN E N V I R O N M E N T A L TESTING 602 Commerce Drive Waler town, W l 53094 • 800-833-7036 * Fax 920-261-8120 

ARCADIS - MICHIGAN 

28550 Cabol Drive; Suile 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order; WSG0826 

Project; USCG Ludington 

Project Number; D09-0066 

Received; 07/24/09 

Reported; 07/30/09 15:41 

Analyte 
Sample Data Di lut ion Date Seq/ 

Result Qualif iers Units M R L Factor Analyzed Analyst Batch Method 

S a m p l e I D : WSG0826-D2 ( S L R C 040001 Ju ly 2009 Removal (TS) - Solid/Soil) 

General Chemistiy Paiameters 

% Solids 99 % NA 

Sample ID: \VSG0826-03 (SLRC 040001 July 2009 Removal (Calc) - Solid/Soil) 

Meials 

Lead 150 mg/kg 0 048 

Sample ID: WSG0826-04 (SLRC 040001 July 2009 Removal (Fine) - Solid/Soil) 

Meials 

Lead 260 mg/kg 1.2 

Sample ID: WSG0826-05 (SLRC 040001 July 2009 Removal (Coarse) - Solid/Soil) 
Metals 

Lead 75 mg/kg 1.2 

Sample ID: WSG0826-06 (SLRC 040002 July 2009 Removal (TS) - Solid/Soil) 
General Chemistry Paianieieis 
% Solids 98 % NA 

S a m p l e ID: WSG0826-07 ( S L R C 040002 July 2009 Removal (Calc) - Solid/Soil) 

Metals 

Lead 66 mg/kg 0.048 

Sample ID: WSG0826-08 (SLRC 040002 July 2009 Removal (Fine) - Solid/Soil) 
Metals 

Lead 100 mg/kg 1.2 

Sample ID: WSG0826-09 (SLRC 040002 July 2009 Removal (Coarse) - Solid/Soil) 
Metals 

Lead 43 mg/kg 1.2 

S a m p l e ID: WSG0826-10 ( S L R C 040004 Ju ly 2009 Removal (TS) - Solid/Soil) 

General Chemistry Parameters 

% Solids 98 % NA 

S a m p l e ID: WSG0826-11 ( S L R C 040004 July 2009 Removal (Calc) - Solid/Soil) 

Metals 

Lead 260 mg/kg 0.048 

S a m p l e I D : W S G 0 8 2 6 - I 2 ( S L R C 040004 Ju ly 2009 Removal (Fine) - Solid/Soil) 

Meials 

Lead 330 mg/kg 1.2 

Sample ID: WSG0826-I3 (SLRC 040004 July 2009 Removal (Coarse) - Solid/Soil) 
Metals 

Lead 210 mg/kg 1.2 

S a m p l e I D : WSG0826-14 ( S L R C 040005 Ju ly 2009 Removal (TS) - Solid/Soil) 

General Chemislry Parameters 

% Solids 99 % NA 

Sampled: 07/22/09 15:55 

1 07/29/09 10:26 LER 9070700 SW 5035 

Sampled: 07/22/09 15:55 

0 04 07/30./09 15:38 mmm 9070730 SW60I0B 

Sampled: 07/22/09 15:55 

1 07/29/09 13:32 gal' 9070688 SW6010B 

Sampled: 07/22/09 15:55 

1 07/29/09 13:36 gaf 9070688 SW60I0B 

Sampled: 07/22/09 16:05 

1 07/29/09 10:26 LER 9070700 SW 5035 

Sampled: 07/22/09 16:05 

0.04 07/30/09 15:38 mmm 9070730 SW6010B 

Sampled: 07/22/09 16:05 

1 07/29/09 13:40 gaf 9070688 SW6010B 

Sampled: 07/22/09 16:05 

1 07/29/09 13:44 gaf 9070688 SW6010B 

Sampled: 07/22/09 16:20 

1 07/29/09)0:26 LER 9070700 SW5035 

Sampled: 07/22/09 16:20 

0.04 07/30/09 15:38 mmm 9070730 SW60I0B 

Sampled: 07/22/09 16:20 

1 07/29/09 13:47 gaf 9070688 SW60I0B 

Sampled: 07/22/09 16:20 

1 07/29/09 13:51 gaf 9070688 SW60IOB 

Sampled: 07/22/09 16:30 

1 07/29/09 10:26 LER 9070700 SW 5035 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Projecl Manager Page 4 of !1 

file:///VSG0826-03


TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walertown. Wl 63094 ' 800-833-7036 * Fax 920-261-8120 

A R C A D I S - M I C H I G A N 

28550 Cabol Drive; Suile 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order: WSG0826 

Project: USCG Ludinglon 

Project Number ; D09-0066 

Received; 07/24/09 

Reported; 07/30/09 15:41 

Analvte 

S a m p l e Data Dilution Da te Seq/ 

Result Qual i f iers Uni ts M R L Fac tor Analyzed Analyst Batch M e t h o d 

Sample ID: WSG0826-15 ( S L R C 040005 Ju ly 2009 Remova l (Calc) - Solid/Soil) 

Metals 

Lead 81 mg/kg 0.048 

Sample ID: VVSG0826-I6 ( S L R C 040005 J u l y 2009 Removal (Fine) - Solid/Soil) 

Metals 

Lead 160 mg/kg 1.2 

Sample ID: WSG0826-17 ( S L R C 040005 Ju ly 2009 Removal (Coar se ) - Solid/Soil) 

Meials 

Lead 46 • mg/kg 1.2 

Sample ID: WSG0826-18 ( S L R C 040006 Ju ly 2009 Removal (TS) - Solid/Soil) 

General Chemistiy Paiamelers 

% Solids 99 % NA 

Sample ID: WSG0826-19 ( S L R C 040006 Ju ly 2009 Removal (Calc) - Solid/Soil) 

Meials 

Lead 210 mg/kg 0.048 

Sample ID: WSG0826-20 ( S L R C 040006 Ju ly 2009 Removal (Fine) - Solid/Soil) 

Metals 

Lead 370 mg/kg 1.2 

Sample ID: WSG0826-21 ( S L R C 040006 Ju ly 2009 Removal (Coar se ) - Solid/Soil) 

Meials 

Lead 120 mg/kg 1.2 

Sample ID: WSG0826-22 ( S L R C 040007 Ju ly 2009 Removal (TS) - Solid/Soil) 

General Chemistry Parameters 

% Solids 98 % NA 

Sample ID: WSG0826-23 ( S L R C 040007 Ju ly 2009 Remova l (Calc) - Solid/Soil) 

Metals 

Lead 56 mg/kg 0.048 

Sample ID: WSG0826-24 ( S L R C 040007 Ju ly 2009 Removal (Fine) - Solid/Soil) 

Meials 

Lead 78 mg/kg 1.2 

Sample ID: WSG0826-25 ( S L R C 040007 Ju ly 2009 Removal (Coa r se ) - Solid/Soil) 

Metals 

Lead 42 mg/kg 1.2 

Sample ID: WSG0826-26 ( S L D U P 040002 Ju ly 2009 Removal (TS) - Solid/Soil) 

General Chemistry Parameters 

% Solids 98 % NA 

Sample ID: WSG0826-27 (SLDUP 040002 Ju ly 2009 Remova l (Calc) - Solid/Soil) 

Meials 

Lead 53 mg/kg 0.048 

S a m p l e d : 07/22/09 16:30 

0.04 07/30/09 15:38 mmm 9070730 SW6010B 

S a m p l e d : 07/22/09 16:30 

I 07/29/09 14:06 gaf 9070688 SW6010B 

S a m p l e d : 07/22/09 16:30 

1 07/29/09 14:09 gaf 9070688 SW6010B 

S a m p l e d : 07/22/09 16:35 

1 07/29/09 10:28 LER 9070701 SW 5035 

S a m p l e d : 07/22/09 16:35 

0.04 07/30/09 15:38 mmm 9070730 SW6010B 

S a m p l e d : 07/22/09 16:35 

1 07/29/09 14:13 gaf 9070688 SW 6010B 

S a m p l e d : 07/22/09 16:35 

1 07/29/09 14:16 gaf 9070688 SWfiOlOB 

S a m p l e d : 07/22/09 16:37 

1 07/29/09 10:28 LER 9070701 SW 5035 

S a m p l e d : 07/22/09 16:37 

0.04 07/30/09 15:38 mmm 9070730 SW60I0B 

S a m p l e d : 07/22/09 16:37 

1 07/29/09 14:20 gaf 9070688 SW6010B 

S a m p l e d : 07/22/09 16:37 

1 07/29/09 14:24 gaf 9070688 SW6010B 

S a m p l e d : 07/22/09 

1 07/29/09 10:28 LER 9070701 SW 5035 

S a m p l e d : 07/22/09 

0.04 07/30/09 15:38 mmm 9070730 SW6010B 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Projecl Manager Page 5 of 11 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walertown, Wl 63094 • 800-833-7036 • Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabot Drive; Suile 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Older: WSG0826 

Project: USCG Ludinglon 

Project Number; D09-0066 

Received; 07/24/09 

Reported; 07/30/09 15:41 

Analyte 
Sample Data 
Result Qualifiers Unils MRL 

Dilution 
Factor 

Date 
Analyzed 

Seq/ 
Analyst Batch Method 

Sample ID: \VSG0826-28 (SLDUP 040002 July 2009 Removal (Fine) - Solid/Soil) 
Metals 
Lead 110 mg/kg 1.2 

Sample ID: WSG0826-29 (SLDUP 040002 July 2009 Removal (Coarse) - Solid/Soil) 
Meials 
Lead 22 mg/kg 1.2 

Sample ID: WSG0826-30 (SLRC 040008 July 2009 Removal (TS) - Solid/Soil) 
General Cheniisiiy Parameters 
% Solids 98 % NA 

Sample ID: WSG0826-31 (SLRC 040008 July 2009 Removal (Calc) - Solid/Soil) 
Metals 
Lead 93 mg/kg 0.048 

Sample ID: WSG0826-32 (SLRC 040008 July 2009 Removal (Fine) - Solid/Soil) 
Meials 
Lead 120 mg/kg 1.2 

Sample ID: WSG0826-33 (SLRC 040008 July 2009 Removal (Coarse) - Solid/Soil) 
Metals 

Lead 33 mg/kg 1.2 

Sampled: 07/22/09 

07/29/09 14:27 gaf 9070688 SW6010B 

Sampled: 07/22/09 

07/29/09 14:31 gaf 9070688 SW6010B 

Sampled: 07/22/09 16:45 

07/29/09 10:28 LER 9070701 SW 5035 

Sampled: 07/22/09 16:45 

07/30/09 15:38 mmm 9070730 SW60I0B 

Sampled: 07/22/09 16:45 

07/29/09 14:34 gaf 9070688 SW6010B 

Sampled: 07/22/09 16:45 

07/29/09 14:56 gaf 9070688 SW 60108 

TestAmerica Walertown 

Mike Miller For Warren L. Topel 

Projecl Manager Page 6 of 11 
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TestAmerica 
THE LEADER IN ENVIRONtvlENTAL TESTING 602 Commerce Dnve Watertown, Wl 53094 • 800.833-7036 ' Fax 920-261-8120 

ARCADIS-MICHIGAN 
28550 Cabol Drive; Suile 500 
Novi, Ml 48377 
Mr. Troy Sclafani 

Work Order: WSG0826 
Projecl; USCG Ludinglon 
Project Number; D09-0066 

Received; 07/24/09 
Reported; 07/30/09 15:41 

Analvte 

Metals 

Lead 

Lead 

Seq/ 
Batch 

9070628 

9070688 

LABORATORY BLANK QC DATA 

Source Spike Dup 

Result Level Units MDL MRL Result Result 

ug/L 

mg/kg 

0.12 0.40 <0.12 

N/A 1.2 <i.2 

% Dup % REC 
REC %REC Limits RPD 

RPD 

Limit Q 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 
Projecl Manager Page 7 of 11 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TEiJTING 602 Commerce Drive Waler town, Wl 53094 • 800-833-7036 ' Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabol Drive; Suile 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order: WSG0826 

Projecl; USCG Ludinglon 

Projecl Number; D09-0066 

Received: 07/24/09 

Reported: 07/30/09 15.41 

1 Analyte 
' Genera) Chemistry Parameters 

QC Source Sample: \VSG0822-01 
% Solids 

QC Source Sample: \VSC0822-18 
% Solids 

QC Source Sample: \VSG0S26-18 
% Solids 

QC Source Sample: WSC0827-17 
% Solids 

Seq/ 
Batch 

9070700 

9070700 

9070701 

9070701 

LABORATORY DUPLICATE QC DATA 

Source 
Result 

94.4 

98.6 

99.5 

95.5 

Spi 
Le 

ke 
I'el Units 

% 

% 

% 

% 

MDL 

N/A 

N/A 

N/A 

N/A 

MRL 

N/A 

N/A 

N/A 

N/A 

Result 

94.4 

98.7 

99.4 

95.5 

% 
REC 

Dup 

%REC 

% REC 
Limits RPD 

0 

0 

0 

0 

RPD 
Limit 

20 

20 

20 

20 

Q 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Projecl Manager Page 8 of 11 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 502 Commerce Drive Walenown, Wl 53094 • 800-833-7036 ' Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabol Drive; Suile 500 

Novi, Ml 48377 

Mr. Troy Sclafani 

Work Order: WSG0826 

Projecl: USCG Ludinglon 

Projecl Number: D09-0066 

Received; 

Reported; 

07/24/09 

07/30/09 15:41 

Analyte 
Metals 
Lead 

Lead 

Seq/ 
Batch 

9070628 

9070688 

LCS/LCS DUPLICATE QC DATA 

Source Spike 
Result Level Units 

50 ug/L 

100 mg/kg 

Dup 

MDL MRL Result Result 

0.12 0.40 55.2 

N/A 1.2 104 

% Dup % REC 

REC %REC Limits RPD 

110 80-120 

104 80-120 

RPD 

Limit Q 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 9 of 11 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walertown, Wl 53094 * 800-833-7036 * Fax 920-261-8120 

ARCADIS-MICHIGAN 
28550 Cabol Drive; Suile 500 
Novi. MI 48377 
Mr. Troy Sclafani 

Work Order: WSG0826 
Project: USCG Ludinglon 
Projecl Number; D09-0066 

Received; 07/24/09 
Reporied; 07/30/09 15:41 

Analvte 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC DATA 

Seq/ Source Spike Dup % Dup % REC RPD 
Batch Result Level Units MDL MRL Result Result REC %REC Limits RPD Limit 

Metals 
QC Source Sample: WSC0831-06 
Lead 
OC Source Sample: WSG0826-32 
Lead 

QC Source Sample: WSG0826-33 
Lend 

9070628 0.180 50 ug/L 0.12 0.40 54.1 

9070688 116 100 mg/kg N/A 1.2 171 

907068S 33.0 100 mg/kg N/A 1.2 146 

54.1 108 108 75-125 0 20 

314 55 197 80-120 59 IS 

147 113 114 80-120 0 IS 

MS,M7 

TestAmerica Walertown 
Mike Miller For Warren L. Topel 
Projecl Manager Page 10 ofl1 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walertown, Wl 53094 • 800-833-7036 • Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabol Drive; Suile 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order; WSG0826 

Project; USCG Ludinglon 

Projecl Number; D09-0066 

Received; 07/24/09 

Reporied; 07/30/09 15:41 

DATA QUALIFIERS AND DEFINITIONS 

J Results reporied between the Method Detection Limit (MDL) and Limit of Quantitation (LOQ) are less certain than resulls al or 
above the LOQ. 

M7 The MS and/or MSD were above the acceptance limits. See Blank Spike (LCS). 
M8 The MS and/or MSD were below the acceptance limits. See Blank Spike (LCS). 

ADDITIONAL COMMENTS 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 11 of 11 



^^nain of 
Custody Record 
TAL-4142 (0408) 

TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING [ j ) ^ Q ' <C>§ f ^ y o 

Clieni 

A rCcL i--' -; 

Project Manager 

Yfi^rK- \c:rfi-t.^yi 
•ddNi 

v ^ 

Date 

-7/23/^1 
Chain of Custody Number 

-_D176G8 
Address 

' 7 _ ^ ^ < , O 6^1:>c^ 
City 

f\lou'. 

/Q^ 3i.„'^ S o o 
state Zip Code 

Telephone Number (Area Code)/FmaNumber Lab Number 

Site Contact 

H8ZV7 / .s>i/it.A>t^-
Project Name and Location (State) Carrier/Waybill Number 

Lab Contact 

Contract/Purchase Order/Quote No. y: g^gq :2.'ts^ 7g^q 
/ \ n f - o o f ^ 

S a m p l e I D . N o . a n d Desc r i p t i on 
(Containers for each sample may be combined on one line) 

Matrix 
Conta iners & 
Preserva t i ves 

UJI Page, \ ot 

0 

Ana lys i s (A t tach l i s t i f 
m o r e s p a c e is n e e d e d ) 

Special Instructions/ 
Conditions o f Receipt 

' ~ ^ \ .S^£<3o: toooX- -J^VyZac< i Rfti.j^/c^ 

' ^ * - " SlkUmOCOi - '^iAjioa ' i kjt^^.oM 

Oia'<y\ Si-KCOU 0<^<^7. '-SuXyTaoi /Umac-i 

• I C j ' l i S u f J ^ C C i - i O O O I j - J ^ i y U c j k f H t i . l . - l 

f\.h.i^ 7; (wgJl Y ^ - W S t u o ^ Q o o ^ - . J ^ K y ^ a HtMOJM 

|8-<3> j L - ^ C O W < ? g l O f c , - v J ^ ( 2/ joV JgUIOca l 

2:^ '^5<,LfLCoi- f O Q O ^ - ^ J , . 2Lgoy He^ov^ 

^ ' ^ J>i-Ciuf>OL{00<i-L- J^ „2oo<? /L-^a^' 

•^"'Si-^SLftcoMeo^g - s);A..2ooy S!̂ *̂ v̂  M<>yiyi^o 

Possible Hazard Identification 

{ ^ t J o n - H a z a r d D Flammable • Skin Irritant • Poison 8 D Unknown 

Sample Disposal 
-1 I I I 

^ (A fee may be assessed if samples are retained 
L J Return To Client . ^ s D i s p o s a l By Lab D Archive For Months longer than 1 month) 

Turn Around Time Required 

n 24 Hours D 48 Hours D / D a y s D 14 Days D 21 Days M o t h e r - ^ ^ * 

Date Time 1. Relinquished By Date 

2. Relinquished By 
7/l3/e>'i I I S ^ 

Tirne 

Time 

3. Relinquished By Oate Time 

OC Requirements (Specify) r— 
I. Received. 

2. Received By 
1 

3. Received By 

M /iOT' 
Time 

Date Time 

Comments 

DISTRIBUTION: 
AvUrfl^a^ ^ y ? 3^-^ l E ^ fki>-y(e6 ^ u , to&-4:uy. 

W; WHITE .Returned to Clieni with Report: CANARY - Stays wilh the Sample: PINK - Field Copy ^ ( ^ ^ l ^ ^ \ 



TestArrierica 
•IIIIII I I I I I I I I M I I I I I I I I I I I I I I I I l l i l l l l l — — ^ 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walertown, Wl 53094 • 800-833-7036 • Fax 920-261-8120 

July 30, 2009 

Clieni; ARCADIS - MICHIGAN 

28550 Cabot Drive; Suile 500 

Novi, MI 48377 

Attn; Mr. Troy Sclafani 

Work Order; 

Project Name; 

Projecl Number; 

Date Received; 

WSG0827 

USCG Ludinglon 

D09-0066 

07/24/09 

An executed copy ofthe chain of custody is also included as an addendum lo this reporl. 

If you have any questions relaling to this analylical report, please contact your Laboratory Project Manager al 1-800-833-7036 

SAMPLE IDENTIFICATION 

SLRC 040010 July 2009 Removal (TS) 

SLRC 040010 July 2009 Removal (Calc) 

SLRC 040010 July 2009 Removal (Fine) 

SLRC 040010 July 2009 Removal (Coarse) 

SLRC 040011 July 2009 Removal (TS) 

SLRC 040011 July 2009 Removal (Calc) 

SLRC 040011 July 2009 Removal (Fine) 

SLRC 040011 July 2009 Removal (Coarse) 

SLRC 050001 July 2009 Removal (TS) 

SLRC 050001 July 2009 Removal (Calc) 

SLRC 050001 July 2009 Removal (Fine) 

SLRC 050001 July 2009 Removal (Coarse) 

SLRC 050002 July 2009 Removal (TS) 

SLRC 050002 July 2009 Removal (Calc) 

SLRC 050002 July 2009 Removal (Fine) 

SLRC 050002 July 2009 Removal (Coarse) 

SLRC 050003 July 2009 Removal (TS) 

SLRC 050003 July 2009 Removal (Calc) 

SLRC 050003 July 2009 Removal (Fine) 

SLRC 050003 July 2009 Removal (Coarse) 

SLRC 050004 July 2009 Removal (TS) 

SLRC 050004 July 2009 Removal (Calc) 

SLRC 050004 July 2009 Removal (Fine) 

SLRC 050004 July 2009 Removal (Coarse) 

SLRC 050005 July 2009 Removal (TS) 

SLRC 050005 July 2009 Removal (Calc) 

LAB NUMBER 

WSG0827-01 
WSG0827-02 

WSG0827-03 

WSG0827-04 

WSG0827-05 

WSG0827-06 

WSG0827-07 

WSG0827-08 

WSG0827-09 

WSG0827-10 

WSG0827-11 

WSG0827-12 

WSG0827-13 

WSG0827-14 
WSG0827-15 

WSG0827-16 

WSG0827-17 

WSG0827-18 

WSG0827-19 

WSG0827-20 

WSG0827-21 

WSG0827-22 

WSG0827-23 

WSG0827-24 

WSG0827-25 

WSG0827-26 

COLLECTION DATE AND TIME 

07/23/09 09:39 

07/23/09 09:39 

07/23/09 09:39 

07/23/09 09:39 

07/23/09 09:48 

07/23/09 09:48 

07/23/09 09:48 

07/23/09 09:48 

07/23/09 10:55 

07/23/09 10:55 

07/23/09 10:55 

07/23/09 10:55 

07/23/09 11:00 

07/23/09 11:00 

07/23/09 11 ;00 

07/23/09 11 ;00 

07/23/09 11:10 

07/23/09 11:10 

07/23/09 11:10 

07/23/09 11:10 

07/23/09 11:20 

07/23/09 11:20 

07/23/09 1 1 ;20 

07/23/09 11 ;20 

07/23/09 11 ;30 

07/23/09 11:30 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Projecl Manager Page 1 of 10 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Dnve Waler town, W l 53094 • 800-833-7036 * Fax 920-261-8120 

ARCADIS- MICHIGAN 

28550 Cabol Drive; Suile 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order: WSG0827 

Projecl: USCG Ludinglon 

Project Number: D09-0066 

Received; 07/24/09 
Reporied; 07/30/09 15:52 

SAMPLE IDENTIFICATION LAB NUMBER 

SLRC 050005 July 2009 Removal (Fine) WSG0827-27 

SLRC 050005 July 2009 Removal (Coarse) WSG0827-28 

SLRC 050006 July 2009 Removal (TS) WSG0827-29 

SLRC 050006 July 2009 Removal (Calc) WSG0827-30 

SLRC 050006 July 2009 Removal (Fine) WSG0827-31 

SLRC 050006 July 2009 Removal (Coarse) WSG0827-32 

Samples were received into laboratory al a lempeialiire of 10 °C. 

COLLECTION DATE AND TIME 

07/23/09 11 

07/23/09 11 

07/23/09 11 

07/23/09 11 

07/23/09 1 1 

07/23/09 1 1 

30 

30 

35 

35 

35 

35 

The reporied resulls were obtained in compliance wilh the 2003 NELAC standards unless otherwise noted. 

The Chain o f Custody, ) page, is included and is an integral part o f this reporl. 

Unless subconlracled, volaliles analyses (including VOC, PVOC, GRO, BTEX, and TPH gasoline) performed by TestAmerica 

Walerlown al 1101 Industrial Drive. Unils 9&10. All other analyses performed at the address shown in the heading of this reporl. 

Approved By; 

h7)Ml 
TestAmerica Walertown 

Mike Miller For Warren L. Topel 

Project Manager Page 2 of 10 



TestAmerica 
THE LEADER IN ENVIRONtvlENTAL T E S T I N G 602 Commerce Dnve Walertown, Wl 53094 ' 800-833-7036 ' Fax 920-261-8120 

A R C A D I S - M I C H I G A N 

28550 Cabol Drive; Suile 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order; W S G 0 8 2 7 

Projecl; USGG Ludinglon 

Project Number; D09-0066 

Received; 07/24/09 

Reported; 07/30/09 15:52 

ANALYTICAL REPORT 

Analyte 

Sample Da ta 

Result Qual i f ie rs Units M R L 

Dilution 

F a c t o r 

Date 

Analyzed 

Seq/ 

Analys t Batch Method 

Sample ID: WSG0827-01 ( S L R C 040010 July 2009 Remova l (TS) - Solid/Soil) 

Genera! Chemistiy Parameters 

% Solids 98 % NA 

Sample ID: WSG0827-02 ( S L R C 040010 Ju ly 2009 Removal (Calc) - Solid/Soil) 

Mei:ils 

Lead 47 mg/kg 0.048 

Sample ID: WSG0827-03 ( S L R C 040010 Ju ly 2009 Remova l (Fine) - Solid/Soil) 

Meials 

Lead 6.S mg/kg 1.2 

Sample ID: WSG0827-04 ( S L R C 040010 Ju ly 2009 Remova l (Coarse ) - Solid/Soil) 

Metals 

Lead 38 mg/kg 1.2 

Sample ID: WSG0827-05 ( S L R C 040011 Ju ly 2009 Remova l (TS) - Solid/Soil) 

General Chemistiy Paranieiers 

% Solids 98 % NA 

Sample ID: WSG0827-06 ( S L R C 040011 July 2009 Remova l (Calc) - Solid/Soil) 

Meials 

Lead 61 ing/kg 0.048 

Sample ID: WSG0827-07 ( S L R C 040011 Ju ly 2009 Remova l (Fine) - Solid/Soil) 

Meials 

Lead 85 mg/kg 1.2 

Sample ID: WSG0827-08 ( S L R C 040011 Ju ly 2009 Remova l (Coarse ) - Solid/Soil) 

Metals 

Lead 24 mg/kg 1.2 

Sample ID: WSG0827-09 ( S L R C 050001 Ju ly 2009 Removal (TS) - Solid/Soil) 

General Chemistiy Parameters 

% Solids 94 % NA 

Sample ID: WSG0827-10 ( S L R C 050001 Ju ly 2009 Remova l (Calc) - Solid/Soil) 

Metals 

Lead 200 mg/kg 0.048 

Sample ID: WSG0827-11 ( S L R C 050001 July 2009 Remova l (Fine) - Solid/Soil) 

Meials 

Lead 130 mg/kg 1.2 

Sample ID: WSG0827-12 ( S L R C 050001 Ju ly 2009 Remova l (Coar se ) - Solid/Soil) 

Meials 

Lead 220 mg/kg 1.2 

S a m p l e ID: WSG0827-13 ( S L R C 050002 Ju ly 2009 Remova l (TS) - Solid/Soil) 

General Chemistiy Parameters 

% Solids 93 % NA 

Sampled : 07/23/09 09:39 

1 07/29/09 10:28 LER 9070701 SW 5035 

Sampled : 07/23/09 09:39 

0.04 07/30/09 15:38 mmm 9070730 SW60iOB 

Sampled : 07/23/09 09:39 

1 07/29/09 15:28 gaf 9070689 S\V6010B 

Sampled : 07/23/09 09:39 

I 07/29/09 15:43 gaf 9070689 SW6010B 

Sampled : 07/23/09 09:48 

i 07/29/09 10:28 LER 9070701 SW 5035 

Sampled : 07/23/09 09:48 

0.04 07/30/09 15:38 mmm 9070730 SW6010B 

S a m p l e d : 07/23/09 09:48 

I 07/29/09 15:47 gaf 9070689 SW6010B 

S a m p l e d : 07/23/09 09:48 

1 07/29/09 15:50 gaf 9070689 SW6010B 

S a m p l e d : 07/23/09 10:55 

1 07/29/09 10:28 LER 9070701 SW 5035 

S a m p l e d : 07/23/09 10:55 

0.04 07/30/09 15:38 mmm 9070730 SW6010B 

S a m p l e d : 07/23/09 10:55 

1 07/29/09 15:54 gaf 9070689 SW6010B 

S a m p l e d : 07/23/09 10:55 

1 07/29/09 15:58 gaf 9070689 SW6010B 

Sampled : 07/23/09 11:00 

1 07/29/09 10:28 LER 9070701 SW 5035 

Tes tAmer i ca W a t e r t o w n 

Mike Miller For Warren L. Topel 

Project Manager Page 3 of 10 



TestAmerica 
THE LEADER IN ENVIRONtvlENTAL TESTING 602 Commerce Dnve Waler town, W l 53094 ' 800-833-7036 • Fax 920-261-8120 

A R C A D I S - M I C H I G A N 

28550 Cabol Drive; Suile 500 

Novi , MI 48377 

Mr. Trov Sclafani 

Work Order; W S G 0 8 2 7 

Project: U S C G Ludinglon 

Projecl Number ; D09-0066 

Received: 07/24/09 

Reporied; 07/30/09 15:52 

Ana ly t e 

S a m p l e Data 

Result Qualif iers Units M R L 

Di lut ion 

Factor 

Date 

Analyzed 
Seq/ 

Analyst Batch M e t h o d 

S a m p l e I D : W S G 0 8 2 7 - I 4 ( S L R C 050002 Ju ly 2009 Removal (Calc) - Solid/Soil) 

Metals 

Lead 180 mg/kg 0.048 

S a m p l e ID: W S G 0 8 2 7 - 1 5 ( S L R C 050002 Ju ly 2009 Removal (Fine) - Solid/Soil) 

Metals 

Lead 170 mg/kg 1.2 

S a m p l e ID: W S G 0 8 2 7 - 1 6 ( S L R C 050002 Ju ly 2009 Removal (Coarse) - Solid/Soil) 

Metals 

Lead 180 mg/kg 1.2 

S a m p l e I D : W S G 0 8 2 7 - 1 7 ( S L R C 050003 Ju ly 2009 Removal (TS) - Solid/Soil) 

General Chemistiy Paianieieis 

% Solids 96 % NA 

S a m p l e ID: W S G 0 8 2 7 - 1 8 ( S L R C 050003 Ju ly 2009 Removal (Calc) - Solid/Soil) 

Metals 

Lead 29 mg/kg 0.048 

S a m p l e ID: W S G 0 8 2 7 - 1 9 ( S L R C 050003 Ju ly 2009 Removal (Fine) - Solid/Soil) 

Metals 

Lead 23 mg/kg 1.2 

S a m p l e I D : W S G 0 8 2 7 - 2 0 ( S L R C 050003 Ju ly 2009 Removal (Coarse) - Solid/Soil) 

Metals 

Lead 31 mg/kg 1.2 

S a m p l e I D : WSG0827-21 ( S L R C 050004 Ju ly 2009 Removal (TS) - Solid/Soil) 

General Chemistry Parameters 

% Solids 95 % NA 

S a m p l e I D : WSG0827-22 ( S L R C 050004 Ju ly 2009 Remova l (Calc) - Solid/Soil) 

Metals 

Lead 82 mg/kg 0,048 

S a m p l e I D : W S G 0 8 2 7 - 2 3 ( S L R C 050004 J u l y 2009 Remova l (Fine) - Solid/Soil) 

Metals 

Lead 100 mg/kg' 1.2 

S a m p l e ID: WSG0827-24 ( S L R C 050004 Ju ly 2009 Remova l (Coarse ) - Solid/Soil) 

Meials 

Lead 72 mg/kg 1.2 

S a m p l e I D : W S G 0 8 2 7 - 2 5 ( S L R C 050005 Ju ly 2009 Remova l (TS) - Solid/Soil) 

General Chemislry Parameters 

% Solids 95 % NA 

S a m p l e I D : W S G 0 8 2 7 - 2 6 ( S L R C 050005 Ju ly 2009 Remova l (Calc) - Solid/Soil) 

Metals 

Lead 120 mg/kg 0.048 

Sampled : 07/23/09 11:00 

0.04 07/30/09 15:38 mmm 9070730 

Sampled : 07/2.3/09 11:00 

1 07/29/09 16:02 gaf 9070689 

Sampled : 07/23/09 11:00 

1 07/29/09 16:05 gaf 9070689 

Sampled : 07/23/09 11:10 

1 07/29/09 10:28 LER 9070701 

Sampled : 07/23/09 11:10 

0.04 07/30/09 15:38 mmm 9070730 

Sampled : 07/23/09 11:10 

1 07/29/09 16:09 gaf 9070689 

Sampled : 07/23/09 11:10 

1 07/29/09 16:12 gaf 9070689 

Sampled : 07/23/09 11:20 

1 07/29/09 10:28 LER 9070701 

Sampled : 07/2.3/09 11:20 

0.04 07/30/09 15:38 mmm 9070730 

Sampled : 07/23/09 11:20 

1 07/29/09 16:16 gaf 9070689 

Sampled : 07/23/09 11:20 

I 07/29/09 16:31 gaf 9070689 

Sampled : 07/23/09 11:30 

1 07/29/09 10:28 LER 9070701 

Sampled : 07/23/09 11:30 

0.04 07/30/09 15:38 mmm 9070730 

SW6010B 

SW60I0B 

SW6010B 

SW 5035 

SW6010B 

SW6010B 

SW6010B 

SW 5035 

SW6010B 

SW6010B 

SW6010B 

SW5035 

SW60I0B 

T e s t A m e r i c a W a t e r t o w n 

Mike Miller For Warren L. Topel 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Dnve Wa lenown, Wl 53094 • 800-833-7036 • Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabol Drive; Suile 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order; WSG0827 

Project; USCG Ludinglon 

Projecl Number; D09-0066 

Received; 07/24/09 

Reported; 07/30/09 15:52 

Analyte 

Sample Data 

Result Qualifiers Units MRL 
Dilution 
Factor 

Date 
Analyzed 

Seq/ 
Analyst Batch Method 

Sample ID: WSG0827-27 (SLRC 050005 July 2009 Removal (Fine) - Solid/Soil) 
Meials 

Lead 97 mg/kg 1.2 

Sample ID: WSG0827-28 (SLRC 050005 July 2009 Removal (Coarse) - Solid/Soil) 
Meials 

Lead 130 mg/kg 1.2 

Sample ID: WSG0827-29 (SLRC 050006 July 2009 Removal (TS) - Solid/Soil) 
General Chemistiy Paiamelers 

% Solids 93 % NA 

Sample ID: WSG0827-30 (SLRC 050006 July 2009 Removal (Calc) - Solid/Soil) 
Metals 

Lead 230 mg/kg 0.048 

Sample ID: WSG0827-31 (SLRC 050006 July 2009 Removal (Fine) - Solid/Soil) 
Metals 

Lead 180 mg/kg 1.2 

Sample ID: WSG0827-32 (SLRC 050006 July 2009 Removal (Coarse) - Solid/Soil) 
Metals 

Lead 250 mg/kg 1.2 

Sampled: 07/23/09 11:30 

07/29/09 16:34 gaf 9070689 SW60I0B 

Sampled: 07/23/09 11:30 

07/29/09 16:38 gaf 9070689 SW6010B 

Sampled: 07/23/09 11:35 

07/29/09 10:28 LER 9070701 SW 5035 

Sampled: 07/23/09 11:35 

07/30/09 15:38 mmm 9070730 SW6010B 

Sampled: 07/23/09 11:35 

07/29/09 16:41 gaf 9070689 SW6010B 

Sampled: 07/23/09 11:35 

07/29/09 16:52 gaf 9070689 SW6010B 

TestAmerica Walertown 

Mike Miller For Warren L. Topel 

Projecl Manager Pages of 10 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Walertown, Wl 53094 • 800-833-7036 * Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabol Drive; Suile 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order; WSG0827 

Projecl: USCG Ludinglon 

Projecl Number; D09-0066 

Received; 07/24/09 

Reporied; 07/30/09 15:52 

Analyte 

LABORATORY BLANK QC DATA 

Seq/ Source Spike 

Batch Result Level Units 

Dup % Dup % REC RPD 
MDL MRL Result Result REC %REC Limits RPD Limit 

Metals 
Lead 9070689 inii/kg N/A <l.2 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 6 of 10 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Dnve Waler town, Wl 53094 • 800-833-7036 • Fax 920-261-8120 

ARCADIS-MICHIGAN 

2S550.Cabot Drive; Suile 500 

Novi, Ml 48377 

Mr. Troy Sclafani 

Work Order; WSG0827 

Projecl; USCG Ludinglon 

Projecl Number; D09-0066 

Received; 

Reported; 

07/24/09 

07/30/09 15:52 

Analvte 
General Chemistry Parameters 
QC Source Sample: \VSG0826-18 
% Solids 

QC Source Sample: \VSG0827-17 
% Solids 

Seq/ 
Batch 

9070701 

9070701 

LABORATORY DUPLICATE QC DATA 

Source Spike 

Result Level Units 

99.5 % 

95.5 % 

% 
MDL MRL Result REC 

N/A N/A 99.4 

N/A N/A 95.5 

Dup % REC 
%REC Limits RPD 

0 

0 

RPD 

Limit 

20 

20 

Q 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Project Manager Page 7 of 10 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Water town, Wl 53094 • 800-833-7036 • Fax 920-261-8120 

ARCADIS-MICHIGAN 
28550 Cabol Drive; Suite 500 
Novi, MI 48377 
Mr. Troy Sclafani 

Work Order; WSG0827 
Projecl; USCG Ludinglon 
Projecl Number; D09-0066 

Received: 07/24/09 
Reporied; 07/30/09 15:52 

Analyte 
Metals 
Lead 

Seq/ 
Batch 

9070689 

LCS/LCS DUPLICATE QC DATA 

Source Spike Dup 
Result Level Units MDL MRL Result Result 

100 mg/kg N/A 1.2 109 

% Dup % REC 

REC %REC Limits RPD 

109 80-120 

RPD 
Limit Q 

TestAmerica Water town 

Mike Miller For Warren L. Topel 
Projecl Manager Page 8 of 10 



TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 602 Commerce Drive Watertown, Wl 53094 • 800-833-7036 • Fax 920-261-8120 

ARCADIS-MICHIGAN 

28550 Cabol Drive; Suile 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order; WSG0827 

Projecl: USCG Ludinglon 

Projecl Nuinber; D09-0066 

Received; 

Reporied; 

07/24/09 

07/30/09 15:52 

Analvte 
Metals 
QC Source Sample: \VSG0827-3l 
Lead 

QC Source Sample: \VSG0827-32 
Lead 

MATRJX SPIKE/MATRIX SPIKE DUPLICATE QC DATA 

Seq/ Source Spike Dup % Dup 

Batch Result Level Unils MDL MRL Result Result REC %REC 

9070689 

9070689 

179 100 my/kg 

252 100 mg/kg 

N/A 1.2 310 328 131 149 

N/A 1.2 369 382 117 130 

% R E C 
Limits RPD 

80-120 6 

80-120 3 

RPD 

Limit 

18 

IS 

Q 

M7 

M7 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Projecl Manager Page 9 of 10 
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TestAmerica 
THE LEADER JN ENVIRONMENTAL TESTING 602 Commerce Dnve Water town, Wl 53094 • 800.833-7036 • Fax 920.261-8120 

ARCADIS - MICHIGAN 

28550 Cabol Drive; Suile 500 

Novi, MI 48377 

Mr. Troy Sclafani 

Work Order; WSG0827 

Projecl: USCG Ludinglon 

Projecl Number; D09-0066 

Received; 07/24/09 

Reported; 07/30/09 15:52 

DATA QUALIFIERS AND DEFINITIONS 

M7 The MS and/or MSD were above the acceptance limits. See Blank Spike (LCS). 

ADDITIONAL COMMENTS 

TestAmerica Watertown 

Mike Miller For Warren L. Topel 

Projecl Manager Page 10 of 10 



t^nain of 
Custody Record U)S<^o^'^ 

TestAmerica 
T H E L E A D E R IN E N V I R O N M E N T A L T E S T I N G 

TAL-4142(040a) 

Client 

A. r c o . r k i S 

Project Manager 

j/H,rM- / ^ ; / / / H 
mibe. 

Date 

>LZ3t: m-
Chain o f Custody Number 

017609 
Address 

JZg.-^.SO /l^rkr-^ i d ^ S i < : u S e a 

Telephone Numtier (Area Code)/Fax N i m b e r 

2 ' t i i ' - '?f^f ' 7-̂ 7- ^ ^ 

Lab Number 

HTTr-u/r Page _ 1 ol 
City 

Moo-r 
state 

M l 
Zip Code 

Project Name a n d Location (State) 

U^ f t i j i i - {nAtr9 n/9 'SI^Ma^ i -^Jr i -^ l^ 

Site Contact Lab Contact 

UJ T'c A ^ 

Contract/Purchase Order/Ouote No. 
. Q _ 

Carrier/Waybill Number 

g ^ S ' H ^ ^ ^ • ' S - 7 ^ ^ 

S a m p l e I D . No. a n d Desc r i p t i on 

(Containers lor each sample may be combined on one line) 
Da te T ime 

Ma t r i x 
Con ta ine rs S 
P rese rva t i ves 

A n a l y s i s (A t t ach l is t i f 
m o r e s p a c e i s n e e d e d ) 

Special Instructions/ 
Conditions of Receipt 

0 1 - W £^^fe^^or.^a-'SJi^^Jbe><x t?^^i««>( 'nyo^ 
> « - e i &\*k\ 

09^ U <^ ̂ f^ n ̂ oaoi - "S"' -ty ' ^ ^ ' ^ ^ ' ** ^ ' yg-cf^. inssL 
\^~l6.<Lgdo.5<Xi»c.Z-T>>ly-2oe<t gg.icu>t/«*( l ^ - o \ Woe 
IV»to6LRî ic<Mi5S-5CLy2a<y? fi»*4>«^7-z?-o't UtO 
'S^i'<g1<.UZ^o5- <»Ce*{'3:.(y^2ao«? fie>c«;t4 2 = S r i ^ ) i 2 jO 

05'-3g4^t^g^^g-o^^,og.;f^[^.;^P^ g.>>ttot«i 7-33 >0^ \}2n. 
a^ ^ ^ r ^ ^ r ^ . « r fVieC-TI^l^ Q«3et Kg«/ia^ 2r27'o1 itxr 

PossJtile- Hazard Identification 

'Von-Hazard D Flammable CD Skin Irritant • Poison B • Unknown 

Sample Disposal 

\ 3 Return To Client \ S c ^ s p o s a l B y Lab [ 3 Archive For . 
(A fee maybe assessed i f sampfes are retained 

Months longer than I month) 

Tum Around Time Required 

n 24 Hours n 48 Hours D ^Z^ay^ D WCi<?/5 D 2 1 Days t ^ O l h e r . S > C)<-

im^ " 

OC Requirements (Specify) 

/ ^ ^ i J M -
I. Relinquished B y Date 

2. Relinquisi Date 
/S' 

/. Received By 

Time zeivSdBy 2. Received By 

3. Relinquished B y Date Time 3. Received B y 

Comments 

//^ H ^ H ^ DISTRIBUTION: WHITE - Returned to Client wilh Report: CANARY- Stays with Ihe Sample: PINK - Field Copy 




